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PREFACE

This document is the ninth in a series constituting a "public record" of

activities in regard to the National Institutes of Health (NIH) Guidelines
for recombinant DNA research.

The first eight volumes cover events frcm February 1975 through September 1984.

This ninth volume covers events from September 1984 through March 1985.

During this period, revised "NIH Guidelines for Research Involving Recombinant
ENA Molecules" were published in the Federal Register on November 23, 1984.

These revised Guidelines appear in this volume.

Volumes 1 through 5 in this series may be purchased from the Superintendent of
Documents, U.S. Government Printing Office (GPO), Washington, D.C. 20402, or
viewed in seme 600 public libraries of the GPO depository system. The GPO
stock number of Volume 1 is 017-004-00398-6; Volume 2, 017-040-00422-2 and
(supplement: Environmental Impact Statement) 017-040-00413-3; Volume 3,

017-040-00429-0 and (appendices) 017-040-00430-3; Volume 4, 017-040-00443-5
and (appendices) 017-040-00442-7; and Volume 5, 017-040-00470-2. Volumes 6,

7, and 8 are available from the Office of Reccmbinant DNA Activities, National
Institutes of Health, Building 31, Rocm 3B10, Bethesda, Maryland 20892.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health.

Building 3lC, Conference Room 10, 9000

Rockville Pike, Bethesda, Maryland
20205, on October 29, 1984, from 9:00

a.m. to adjournment at approximately

5:00 p.m. This meeting will be open to

the public to discuss:

Report of the Working Croup on Release

into the Environment:

Report of the Working Group on Human
Gene Therapy:

Amendment of Guidelines; and

Other matters to be considered by the

Committee.

Attendance by the public will be
limited to space available. Members of

the public wishing to speak at the

meeting may be given such opportunity

at the discretion of the chair.

Dr. William
J. Gartland, Jr., Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health. Building 31, Room 3B10,

telephone (301) 496-6051, will provide

materials to be discussed at the meeting,

rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs forthe guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: September 12. 1964.

Betty |. Beveridge,

Committee Management Officer. NIH.

|FR Doc. S4-Z4904 Filed 9-18-M. »:«S em|

BILLING coot 41 40-01 -M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health,

PHS, DHHS.
action: Notice of Proposed Actions

Under NTH Guidelines for Research
Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

NIH Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

After consideration of these proposals

and comments by the NIH Recombinant
DNA Advisory Committee (RAC) at its

meeting on October 29, 1984, the

Director of the National Institutes of

Health will issue decisions on these

proposals in accord with the Guidelines.

date: Comments must be received by
October 22, 1984.

address: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m. Comments received

by close of business October 24, 1984,

will be reproduced and distributed to

the RAC for consideration at its October
29, 1984, meeting.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained

from Drs. Stanley Barban and Elizabeth

Milewski, Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda, Maryland 20205, (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following actions under the

Guidelines for Research Involving

Recombinant DNA Molecules.

I. Proposed Amendment of Section III—

D

of the Guidelines.

In a letter dated August 21, 1984, Mr.

C. Searle Wadley and Dr. John H. Keene
of Abbott Laboratories, North Chicago,

Illinois, propose that the following

sentence be added to Section III—D of

the Guidelines:

Although these experiments are exempt, it

is recommended that they be performed at

the appropriate biosafety level for the host or

recombinant organism (for biosafety levels

see "Biosafety in Microbiological and

Biomedical Laboratories").

In support of their proposal, Mr.

Wadley and Dr. Keene state that it

would be advisable to recommend that

appropriate biosafety levels be

considered for those recombinant

experiments that are exempt from the

Guidelines.

II. Proposed Addition of Prohibited

Experiments to the Guidelines.

Mr. Jeremy Rifkin of the Foundation

on Economic Trends, Washington, D.C.,

submitted the following letter, dated

August 21, 1984, to NIH:

I am formally requesting that the following

item be placed on the agenda for the October

29, 1984 meeting of the Recombinant DNA
Advisory Committee of the National

Institutes of Health.

It has come to our attention that the

National Institutes of Health and the National

Science Foundation are helping to fund

specific experiments by Dr. Ralph Brinster of

the University of Pennsylvania in which

human genes regulating growth hormone is

being injected in to sheep and pig embryos
with the express purpose of incorporating

these human genes permanently into the germ

line of these other mammalian species. These
experiments are currently being conducted, in

part, with the assistance and cooperation of

the USDA at its agricultural experimental

station at Beltsville. Maryland.

If successful, these experiments would

represent the second time in history that a

segment of the genetic make-up of homo-
sapiens has been permanently transferred

into the genetic make-up of another species.

The Brinster team has already successfully

transferred the human growth hormone gene

into the germ line of mice. Thus, a dramatic

new technological threshold has been

crossed, making it imperative that the Federal

Government act immediately and

expeditiously to establish a policy in regard

to such experimentation.

Therefore. I am proposing the following

amendment to the NIH guidelines for

recombinant DNA experimentation:

The NIH prohibits any experimentation

involving the transfer of a genetic trait from

one mammalian species into the germ line of

another unrelated mammalian species.

"Unrelated" shall be defined as any two

species that cannot male and produce one

generation of offspring either in the wild or

under pre-existing domestic breeding

programs.

This NIH guideline shall encompass all

mammalian species, including homo-sapiens.

Upon adoption of this guideline by the NIH.

said agency shall immediately discontinue

funding any current experimental research

involving the transfer of genetric traits from

one mammalian species into the germ line of

another unrelated mammalian species and

shall instruct all institutions receiving NIH

[2]
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grants that any such experimentation using

private funds shall be grounds for the

immediate suspension of all NIM research

grants to the institution. This amendment
shall also cover all private companies who
are signatories of license agreements with

NIH funded institutions where said

agreements contain clauses requiring the

licensee to adhere to the NIH guidelines

involving recombinant DNA experimentation.

The intent of this amendment to the NIH
guidelines is to protect the biological integrity

of every mammalian species. Existing Federal

policy, as reflected in many Federal statutes,

protects the integrity and well being of

species. The crossing of species borders and
the incorporation of genetic traits from one
species directly into the germ line of another

species represents a fundamental assault on
the principle of species integrity and violates

the right of every species to exist as a

separate, identifiable creature.

Certainly most human beings would
condemn any attempt to introduce animal

genes permanently into the germ line of

homo-sapiens. We would abhor any such
experiment as a gross and unconscionable
violation of our telos as a species. In like

manner this amendment establishes the

principle that similar experiments between
all other mammalian species be condemned
and outlawed on the same grounds, i.e„ that

such an intrusion violates the telos of each
species and is to be condemned as morally

reprehensible.

As to non-mammalian species, the same
principle of species integrity ought to apply.

Therefore, I am proposing that in addition to

the adoption of the above amendment to the

NIH guidelines, the RAC immediately
establish a working sub-group whose purpose
will be to propose any additional protocols or

guidelines that might be necessary to ensure

compliance with the spirit of the above
amendment in regard to the protection of the

gem line of all species.

On August 23, 1984, Mr. Rifkin

submitted an additional letter to NIH:

I am submitting an additional item for

placement on the agenda for the October 29,

1984 meeting of the Recombinant DNA
Advisory Committee of the National

Institutes of Health. The following

amendment to the NIH guidelines should be

raised for discussion and debate along with

the proposed amendment which I forwarded

to you in my letter dated August 21, 1984. I

would like this enclosed amendment to be
considered first on the agenda and the

amendment in my August 21 letter to be

considered second.

The amendment shall read as follows:

The National Institutes of Health prohibits

any experimentation involving the transfer of

a genetic trait from a human being into the

germ line of another mammalian species. The
National Institutes of Health also prohibits

any experimentation involving the transfer of

a genetic trait from any mammalian species

into the germ line of a human being.

Furthermore, the National Institutes of Health

considers any such experimentation

involving the transfer of genetic traits

between animal and human germ lines to be

morally and ethically unacceptable.

Thank you for your time and consideration

on this matter.

OMD's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the offical government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: September 10, 1984.

Bernard Talbot, M.D., Ph.D.,

Acting Director. National Institute ofAllergy

and Infectious Diseases. National Institutes of
Health.

[FR Doc. 64-24912 Filed 9-19-64; 8:45 «m|

BILLING CODE 4140-01-44
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DEPAKIME-rr OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIOtAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
SUBGROUP OF WORKING GROUP ON HUMAN GENE THERAPY

MINUTES OF MEETING

SEPTEMBER 26, 1984

A meeting was held from 9:00 a.m. to 11:45 a.m. on Septerrber 26, 1984, by a

subgroup of the Recombinant CNA Advisory Ccnnittee Working Group on Human Gene
Therapy. Ms. Areen, Mr. Caprcn, and Drs. Anderson, Gamland, Gorovitz, Gottesman,
Milewski , Miller, Murray, and Walters attended. The purpose of the meeting was
to develop a discussion draft document for the October 12, 1984, meeting of
the Working Group on Human Gene Therapy.

Dr. 'Walters called the meeting to order. Comments which had been sent to the
subgroup by Drs . Amo Motulsky and Howard Temin were distributed to the group
(Attachments I and II). Dr. Anderson also distributed a copy of a forthcoming
article pertinent to the discussion (Attachment III) which he said would be
published in an October issue of Science.

Dr. Walters suggested the subgroup might begin by addressing the following
topics:

I

.

Materials

II. Substance of Checklist/Guidelines

A. Risk 3enefit

B . Informed Consent

C. Selection of Subjects

III. Process of Distribution and Commenting

The subgroup discussed the process and time frame in which a final document
might be developed. The draft document developed at and after the .September

26 meeting would be sent to the October 12, 1984, meeting of the Working Group
on Human Gene Therapy; any document developed by that group -would be sent to
the RAC for discussion at the October 29, 1984, meeting. The Working Group on
Human Gene Therapy might or might not have to modify the document following
discussion of the document by RAC. The resulting document might then be published
in the Federal Register for a period of public comment. After receiving comments,

the Working Group an Hunan Gene Therapy would meet again to incorporate suggested
changes into the document. The document would subsequently be sent for acceptance
co the RAC.

[ 4 ]
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Daring the subgroup discussion, it was noted that the document would be

considered a "working" document; i.e., the language and the requirements of
the document would be subject to modification as circumstances require. The
subgroup discussed 'whether RAC would accept proposals involving hunan gene
therapy for review before the "working" document was complete. Those members
of the subgroup who are RAC members pointed out that RAC has developed working
documents and simultaneously reviewed proposals in the past; and in same ways,
it is simpler to develop a submission guidance document when one actually has
the experience of reviewing and dealing with a proposal.

The subgroup agreed that should an investigator wish to submit a proposal to
RAC for review before the Working Group on Human Gene Therapy has completed its
guidance document, RAC would review the proposal. The investigator should be
made aware, however, of the fact that additional time might be required to
review his or her proposal as it would be part of the process of developing
guidelines.

Dr. Anderson noted that while several research groups are almost prepared to
submit a proposal for review, he did not foresee any proposed being submitted
before the spring of 1985; this should be sufficient time for the working group ~

to develop seme guidance document. He suggested that at that time, several
research groups might come to RAC with proposals.

The discussion then focused upon the scope of the proposed document. One
question addressed was whether RAC and its working group's review would overlap
with sane LRB functions. It was felt the IRBs would conduct reviews according
to IRB procedures; if the IRB had questions about the proposals or felt RAC and
its working group might better address seme of the issues, then the IRBs could
give a conditional approval and request RAC review. In the review, it might be
necessary for RAC and its working group to obtain information the investigator
submitted to the IRB; Mr. Capron suggested that IRBs might be asked to supply
to RAC a summary of their review.

During this portion of the discussion, the major question was whether RAC would
deal with issues an IRB would not address. Dr. Anderson pointed out the IRBs
do not review and discuss the goals of the procedure; rather, the IRB is pri-
marily concerned with the rights of the patient. He suggested that as no
national group currently is discussing the impact of gene therapy procedures on
society or the long range effects of these procedures; RAC should fill this
void. Topics might include effects of manipulation on subsequent unborn genera-
tions, issues of elimination of certain genetic configurations and eugenic
selection. The subgroup then discussed whether a discussion of these types of
issues would be scientifically and ethically valid. After sore discussion, the
subgroup agreed that if the public had concerns, these concerns should be
addressed. The scientific aspects of proposals should be described and dis-
cussed in relation to these public concerns. Dr. Gottesman felt that if the
proposals were fully described, the public could compare their concerns with
the proposed goals and procedures of the investigation.

Ms. Areen asked Dr. Miller if the Food and Drug Administration (FDA) would
review protocols involving human gene therapy. Dr. Miller replied that FDA

would not necessarily review every case.

[ 5 ]
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Dr. Miller said the FDA staff manual might be useful in developing portions of
the guidance document. He offered the example of procedures for testing the
vector preparation for adventitious contaminants; the FDA staff manual describes
such procedures.

Dr. Gottesman suggested the guidance document might consist of two parts, i.e.,
one part deeding with immediate considerations such as scientific protocols and
patient rights, and a second part deeding with wider social and ethical considera-
tions. Issues used to develop the document might include: (1) checking for a
complete and thorough IRB review; (2) addressing whether special concerns exist
because the experiments involve human gene therapy; (3) addressing scientific
issues the IRB could not or might not deal with; (4) determining the intent of
the therapy; and (5) evaluating long-term social considerations.

Mr. Capron then proposed an outline for the draft document. He suggested that
this framework might be used to devise Part I of the type of document suggested
by Dr. Gottesman. Other members of the subgroup then polished the proposed
outline. The outline reads as follows:

I. Risk Mangement

II. Risk Benefit

A. Disease (description, including alternative therapies)

B. Research Method

1. Delivery system (what and how)

2. Expression

3. Safety of Research Method (animals and patients)

C. Statistical Considerations (Is the experiment sufficiently well
planned?

)

D. Qualifications of the Team/lnstitution/Hospital

III. Selection of Patients/Subjects

IV. Consent

V. Consent

VI. Monitoring ( knowledge and contingency)

VII. Privacy

The subgroup then categorized the questions (Attachments I and II) sent to the

working group by Drs. Motulsky and Temin under these rubrics.

[6]
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The subgroup agreed that Dr. Walters would generate a preliminary Part I of the
proposed document using this outline, the human subject regulations, the FDA.

staff manual, and sources such as "Splicing Life."

The subgroup then discussed what larger longer-range questions might be addressed
in Part II of the document. Those topics considered included:

1. The issues involved with somatic cell versus germ line cell manipulations;

2. Patent issues and the availability of information;

3. Assessment of unintended consequences;

4. Specific questions in Part I which might require further review;

5. Whether the techniques would be transferrable to in vitro fertilization
studies and other investigations in this area;

6. What will be the expected '"knowledge fallout;" what will be learned if
the experiment works; what will be learned if the experiment doesn't
work; and what avenues this experiment wall open?

Eli^beth Milewski, Ph.D.

Rapporteur

William J. Garinland
Executive Secretary

Date
Chair

[ 7 ]



Attachment -I Page 1

SUGGESTION FOR GUIDELINES FOR HUMAN GENE THERAPY.

Description of genetic condition and requirement for gene therapy.
General description of approach to gene therapy.
Evidence of efficacy of particular therapy proposed in animal

models

.

Details of structure of vector and any other materials to be
injected or given to humans, that is, if a virus, complete
description of the structure of the virus and any helper
viruses present.

Details of mode of preparation of vector to be injected, that is,
for a virus, what is the nature of the cells it is grown in
and any special features of these cells including other DNAs
present and medium and serum, means of assay for
contaminating viruses in cells and serum, purification of
virus, determining structure and purity.

Evidence no infective particles present in materials to be given to
humans

.

Mode of delivery and site.
Evidence of stability of vector in patient, that is, that no

recombinant or other variant DNAs have appeared and that the
DNA present in cells iS the same as that Injected.

Evidence about expression of added DNA, regulation of expression,
stability of expression, tissue specificity of expression,
etc

.

.

Evidence therapy has no harmful effects. For a virus, that it does
not cause cancer or harmful mutations or immune response,
etc.. In particular, evidence no possibility of
regenerating infectious particles, evidence of- lack of
oncogeneicity, and evidence of absence of germ-line
integration

.

[8 ]



Attachment -II Page 1

Some questions to be answered before initiation of gene therapy:

1. Full description of nature of DNA to be used in gene therapy.

2. What virus, if any? Full description of the viral construct to be used
for gene therapy.

3. What animal studies have been done? Full background and details.

4. What disease is to be treated? State reasons why this disease selected

5. Age and sex of patient. Other affected family members?

6. Methodology of gene transfer to patient?

7. How is patient monitored? How will patient be assessed to ascertain
whether gene therapy is working? How will possible general side effects of

gene therapy be monitored?

8. Is natural history of disease known so “that assessment of success of

gene therapy is clear and straightforward?

9. Can longterm follow-up be assured? Autopsy, if patient dies?

10. What criteria are used in selecting a specific patient? Where will such

a patient or patients be found?

11. How will the protocol be presented to parents, if patient is child?

12. Consent by child - at what age?

13. Which hospital will be used? Regular hospital bed? Clinical research
center bed?

14. Who supports costs of gene therapy? Research grants (public? private?)
If private, is gene technology company involved? Will patients have to pay?
How much?

15. Are patents involved?

16. Alternatives to gene therapy? Status and prospects of therapy other
than gene therapy?

17. Effect on protocol if patient withdrew from study at various stages of

investigation? Any plans to diminish possibility of such an event?

18. How many patients are to be treated?

19. What professional personnel (nonmedical and medical) is involved?
Specific qualifications and experience regarding disease to be treated?

20. Provide details of local IRB review and curriculum vitae of local IRB

members.

[9]
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Attachment III

ATTACHMENT III CF THE SEPTEMBER 26, 1984, MEE7TING OF THE SUBWORKING

GROUP ON HUMAN GENE THERAPY IS THE ARTICLE: "PROSPECTS FOR HUMAN

GENE THERAPY." W. FRENCH ANEERSON, 1984, SCIENCE , UOLEME 226,

PAGES 401-409.
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DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES CF MEETING1

OCTOBER 5, 1984

The Working Group on Release into the Environment of the Recombinant ENA
Advisory Committee was convened at 9 a.m. on October 5, 1984, at the National
Institutes of Health, Building 31A, Conference Roam 4, 9000 Rockville Pike,

Bethesda, Maryland 20205. The meeting was open to the public. Dr. Gerard
McGarrity was Chair. The following people were present for all or part of the
meeting:

Working Group Members:

Charles Amtzen
Royston Clewes
Susan Gottesman
George Lacy
Gerard McGarrity
Thomas Pirone

A working oroup roster is attached (Attachment I)

Ad Hoc Consultants:

David Pramer
Frances Sharpies
Anne Vidaver
Elizabeth Milewski

(Executive Secretary)

Robert Colwell, University of California, Berkeley
Susan Hirano, University of Wisconsin

Liaison Representatives

:

Morris Levin, Environmental Protection Agency
Henry Miller, Food and Druq Administration
Sue Tolin, U.S. Department of Agriculture

Other National Institutes of Health Staff:

William Gartland, NIAID
Robert McKinney, OD

lrThe working oroup is advisory to the RAC, and its recommendations should not
be considered as final or accepted

.
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Others;

Fred Betz, Environmental Protection Agency
L. Val Giddings, Office of Technology Assessment
David Glass, Biotechnica International, Inc.

Alan Goldhanmer, Industrial Biotechnology Association
Michael Gough, Office of Technology Assessment
R. A. Greenwood, Jr., Jallinek, Schwartz, Connelly, and Freshman
Anne Hollander, Environmental Protection Agency
Kathleen Keeler, University of Nebraska, Lincoln
Carl Mazza, Environmental Protection Agency
Kim McDonald, Chronicle of Higher Education
Greg Pearson, Blue Sheet
Jane Rissler, Environmental Protection Agency
Patricia Roberts, Environmental Protection Agency
Mark Segal, Environmental Protection Agency
Michael J. Wade, Food and Drug Administration
Lidia Watrud, Monsanto Company

[ 12 ]
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Dr. McGarrity, Chair, called the October 5, 1984, meeting of the Working Group

on Release into the Environment to order at 9:15 a.m. He welcomed a new member
of the working group. Dr. David Pramer of the Waksman Institute of Microbiology,
and the ad hoc consultants for this meeting, Dr. Robert Colwell of the University
of California and Dr. Susan Hirano of the University of Wisconsin. Dr. McGarrity
also noted that Dr. Morris Levin had replaced Dr. John Fcwle as the representative
from the Environmental Protection Agency (EPA).

Dr. McGarrity said the working group would consider three topics at its
October 5 meeting: (1) a guidance document for investigators submitting proposals
involving field testing of genetically modified microorganisms; (2) a report on
the status of the proposed national conference on risk assessment of genetically
modified organisms to be released to the environment; and (3) the format of the

response to the report The Environmental Implications of Genetic Engineering
(called the Gore Report) of the staff of the Subcommittee on Investigations and
Oversight of the House of Representatives Ccrrmittee on Science and Technology.

Development of a Points to Consider Document for Microorganisms

Dr. McGarrity said with the growing recognition that genetic engineering systems
were being developed to modify successfully plants, the Recombinant DNA Advisory
Conmittee (RAC) and its working groups over a two-year period constructed guide-
lines for field testing of certain modified plants. These guidelines have been
incorporated into the NIH Guidelines for Research Involving Recombinant DNA
Molecules as Appendix L, Release into the Environment of Certain Plants (Attach-
ment II). In addition, the RAC, the RAC Plant Working Group, and the RAC
Working Group on Release into the Environment have developed the document
Points to Consider for Submissions Under Appendix L (Attachment III) as guidance
to investigators wishing to submit proposals involving field testing of certain
modified plants. The points to consider document is a "working" document and is
not part of the NIH Guidelines for Research Involving Recombinant DNA Molecules.

Dr. McGarrity said the Working Group on Release into the Environment at the
October 5 meeting will new attempt to develop a points to consider document for
submissions involving field testing of genetically modified microorganisms.
Dr. McGarrity said a subgroup of volunteers (Drs. Lacy, Milewski, Pirone, Tolin,
and Vidaver) had constructed a preliminary draft document (Attachment IV).

[Executive Secretary's Note: The minutes of the telephone conference call meet-
ings during vhich this preliminary draft document was developed are appended to
these minutes as Attachments V and VI].

Dr. McGarrity said the document developed by the Working Group on Release into
the Environment would be sent for acceptance to the RAC. RAC is advisory to
the Director, National Institutes of Health (NIH), who has the authority to
set policy.

Dr. McGarrity pointed out that EPA feels its Toxics Substances Control Act
(TSCA) and Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) statutes
may apply to genetically modified microorganisms. The EPA has sent several
documents to the Working Group on Release into the Environment (Attachments
VII, VIII, IX, X) to elicit comment and to provide information.
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Dr. Levin reported that a document prepared by the EPA Office of Pesticides
(Attachment X) presented to the Working Group on Release into the Environment
at the October 5 meeting would appear in the Federal Register in about two
weeks. This document announces that EPA will require notification prior to
all small-scale field tests involving certain microbial pesticides in order to
determine whether experimental use permits are required. Microbial pesticides
covered by this policy are those vhich involve naturally occurring microorganisms
for use in environments vhere they are not native (non-indigencus or exotic)

or microorganisms vhich have been genetically altered or manipulated by humans.
Dr. Levin said this is an interim notice which will be in effect until the EPA
adepts a final approach.

Mr. Fred Betz of the EPA explained that the document (Attachment X) modifies the
conditions under which an environmental use permit (EUP) will be required by
the EPA. Pursuant to section 5 of FIFRA and 40 CFR 172.2, any person wishing
to accumulate information necessary to register a pesticide may apply for an
EUP. It is presumed under these statutes that testing will be performed in
small-scale field studies for the purpose of determining vhether the substance
has value for pesticide purposes or to determine toxicity or other preperties.
EPA has not normally required an EUP for terrestrial field testing involving
ten acres or less of land; however, as microbial pesticides may replicate and
spread beyond the site of application, small-scale field studies of these
agents may raise additional concerns . Mr. Betz said the agency has concluded
on an interim basis that a closer lock should be taken at small-scale field
tests of certain microbial pesticides.

Dr. Levin said EPA intends to publish in the near future a large Federal
Register announcement dealing with general issues under its FIFRA and TSCA
statutes

.

Dr. McGarrity asked if the EPA notice would deal with genetically altered microbes.
Mr. Betz said the document would cover non-indigenous microorganisms, including
organisms modified by recombinant DNA techniques.

Dr. Miller asked Mr. Betz to define the term "genetically altered." Mr. Betz
said EPA is actively seeking input on the definition of "genetically altered."
Dr. Miller asked if mutants created by chemical mutagenesis and naturally
occurring nutants would be covered by the definition. Mr. Betz said they would.

Dr. Amtzen asked if FIFRA statutes extend to insects or microorganisms bene-
ficial to plants such as nitrogen fixing bacteria. Mr. Betz replied FIFRA
does not cover these organisms. The TSCA statutes might, however, cover these
organisms.

Dr. Gottesrran asked Dr. Gartland to update the working group on the status of
the lawsuit filed against the Department of Health and Hunan Services (HHS) and
the National Institutes of Health (NIH) by the Foundation on Economic Trends.

Dr. Gartland said the NIH to date has approved three proposals involving field
testing of genetically modified organisms. These are:
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o A request to field test com plants ( Zea mays ) which had been transformed
by com DNA or modified com sequences cloned in coli or cerevisiae
host-vector systems.

o A request to field test tomato and tobacco plants transformed with bacterial
and yeast DMA. Pollen would be used to mediate transformation of the plants
with plasmid vectors.

o A request to construct and release in the environment Pseudomonas syringae
pv. syringae and Erwinia herbicola to biologically control frost damage
in plants. All or part of the genes involved in ice nucleation would be
deleted

.

Dr. Gartland added that the NIH is currently considering two proposals from
private concerns; one proposal frcm Cetus Madison, Inc. (now Agracetus Corpora-
tion) , to field test disease resistant plants, and a proposal from Advanced
Genetic Sciences, Inc., to test ice nucleation minus Pseudomonas syringae .

Dr. Gartland said the Foundation on Economic Trends filed suit in September
1983 against HHS and NIH claiming that NIH had not acted in compliance with
National Environmental Policy Act (NEPA) statutes when approval was granted
under the NIH Guidelines to field test genetically modified com plants and
genetically modified Pseudomonas syringae and Erwinia herbicola . The Foundation
on Economic Trends asked for an injunction to prevent the University of
California, Berkeley, from field testing modified Pseudomonas syringae . The
injunction was granted in May 1984 and applies to projects funded by the govern-
ment such as the University of California project, but does not apply to projects
financed by private concerns applying for NIH review under the voluntary com-
pliance program of the NIH Guidelines. Dr. Gartland said the Foundation on
Economic Trends is appealing this ruling. The NIH and the University of
California are appealing the injunction.

Dr. Gartland said the three field testing experiments approved by the NIH are
effectively enjoined and cannot proceed at this time.

Dr. McKinney, a member of the RAC, spoke to the working group from the floor.
He felt a set of criteria for field testing situations should be develcped for
microorganisms

.

Dr. McGarrity suggested the working group first evaluate as a whole the prelim-
inary document (Attachment IV) drafted by the subgroup and then proceed through
the document point-by-point.

Dr. Gottesman said the draft document develcped by the subgroup (Attachment
IV) contained useful points but thought a working group document should: (1)

emphasize information requests dealing with the unique characteristics of the
modified organism; (2) point out that Section III-A-2 of the NIH Guidelines
supercedes other sections of the NIH Guidelines; (3) request an e/aluation of
the containment level which would be operative for work with the modified
organism at the laboratory scale; and (4) indicate that an overall probability
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of risk would be obtained by multiplying together each separate evaluation of
risk for each risk foetor.

Or. Sharpies thounht Section II-C of the subgroup document lumped together several
separate ideas. She guestioned vbether the format used to structure the subgroup
document was optimal for conveying the informational reguirorients.

Dr. Cblwell felt the document should more explicitly state the types of data
required for an ecological assessment. Dr. Pramer agreed; he cautioned, however,
that too detailed a requirement checklist would create problems for an investi-
gator as the investigator would have to decide which data requirements were
pertinent. Dr. Pirone explained that the subgroup felt not all requirements
would be relevant to all cases so it opted to write a simpler document.

Dr. Miller asked if the subgroup preliminary draft document would apply to
live vaccines developed with the recombinant ENA technique. Dr. Tolin said

it would. Dr. Miller asked if an investigator would be required to receive
NIH approval before seeking FDA approval for a vaccine. Dr. Tolin said FDA
and NIH review are two independent processes.

Dr. Miller suggested a working group document should contain a disclaimer
stating that while certain information might be desirable, responses to all

draft requirements are not necessarily required in every case. The disclaimer
miqht also state that abbreviated responses might be preferrable in seme cases.

Dr. Pramer said a working group document should state that evaluating the
potential risk of field testing of modified microorganisms is difficult; the
document might also state that submission guidance would be given by the Office
of Peccmbinant DNA Activities (ORDA) . Dr. Gartland said ORDA currently offers
such quidance, but this procedure does not always operate smoothly. Dr. MoGarrity
explained that to date either RAC or its working group have ccmunicated to the
investigators additional informational requirements for submitted proposals; the
investigators have subsequently submitted modified proposals. Dr. Gottesman
suggested a working group document might urge investigators to submit proposals
for preliminary review by a working group to ascertain vhether additional
information is necessary.

Dr. Colwell felt the process of sending proposals back to investigators for

additional data would be very time consuming and preferred that a working group
document detail the types of information RAC might require for review.

Dr. Gottesman said the working group might proceed by constructing a simple
document with footnotes or appendices detailing the specific types of informa-

tion to be submitted.

Dr. Pirone felt a working (group document should clearly distinguish between
requests to describe the characteristics of the parental organisms (donor and
recipient) and the characteristics of the modified organism.

Dr. Levin suqgested words such as "parental, source, donor" should be clearly
defined in a working group document. Dr. Tolin explained that in the subgroup
document (Attachment IV) the term "parental" designates the organism to be
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modified; the term "donor" designates the source of the reccmbinant DMA; and
the term "modi fieri" designates the genetically modified organism.

Dr. Pirone asked if it was reasonable to request in Section II-B-3-d of the
subgroup document that the investigator document the "means and sensitivity
of the techniques by which the presence or the absence of the microorganism
will be assessed in the final construction to be released." Dr. Vidaver felt

such a data requirement should be included in a working group document; she

cited the use of Agrobacterium tumefaciens to modify plants as an example of a

procedure in which the continuing presence of the microorganism vector would
be a consideration.

Dr. Amtzen called the attention of the working group to Section II of the EPA
draft document, Points to Consider in the Preparation of TSCA Premanufacture
Notices for Genetically Engineered Microorganisms , (Attachment VII) . He felt
seme material in this document was relevant to the working group discussion.
He questioned whether the working group should be concerned about overlap
between EPA documents and working group documents. Dr. McGarrity said EPA had
distributed these documents to the working group to solicit comment and to
participate in the working group effort.

Dr. Gartland said a number of biotechnology efforts are currently being pursued
in several government agencies. He said the various agencies may borrew material
frart each other even though each agency's efforts are independent; EPA may incor-
porate portions of any document developed by the RAC Working Group on Release
into the Ehvirorment into EPA documents just as the working group may borrow
portions of the EPA documents.

Dr. McGarrity called the attention of the working group to the sibgrcup preliminary
draft document (Attachment IV) and asked for further comments on the document.

Dr. Lacy thought the title of the subgroup draft document, "Points to Consider
for Submission Involving Release of Microorganisms Containing Reccmbinant DNA
Molecules into the Ehvirorment," was slightly prejudicial. He suggested the
title of a working group document should refer to "environmental applications."
Dr. Miller said FDA prefers "environmental or agricultural applications .

"

Dr. Clowes did not think the title of a working group document should specifically
refer to agricultural applications; agricultural applications are one aspect of
environmental applications. Dr. Tolin suggested seme reference to agricultural
applications might be made in the preamble rather than in the title of a working
group document.

Dr. McGarrity noted that the NIH Guidelines refer to "release into the environ-
ment" and said the language of a working group document should agree with the
languaqe of the NIH Guidelines. Dr. Miller suggested the language of the NIH
Guidelines might be changed to refer to environmental applications. Dr. Tolin
suggested the title of a working group document might refer to "experiments
under Section III-A-2 of the Guidelines." Dr. Prarner thought such a title
would be too bureaucratic

.
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Drs. McGarrity, Gottesman, and Tblin suggested the working group focus on
developing the body of a working group document; an appropriate title may
become obvious after the document is written.

Dr. Arntzen suggested part A, Source organisms , of the TSCA document (Attachment
VII) should be substituted for sections II and III of the subgroup draft document
(Attachment IV )

.

Dr. Lacy suggested the term "nucleic acid" be substituted for the term "DMA" in
any document developed by the working group. He noted that some research
efforts might utilize RNA. Dr. McGarrity said the NIH Guidelines define recom-
binant DtCA molecules as either: (i) molecules vhich are constructed outside
living cells by joining natural or synthetic DNA segments to DMA molecules
that can replicate in a living cell, or (ii) DNA molecules that result from
the replication of those described in (i).

Dr. Gottesrran suggested the working group develop a structural outline for a
working group document. She suggested a working group document should focus
primarily on the unique characteristics of the recombinant organism and should
ask for information pertinent to determining the degree of modification of the
organism. A working group document should also require information on modifi-
cation methods and on testing.

Dr. Gottesrran said RAC will require monitoring information and data to be gener-
ated in order to develop a data base pertinent to organisms modified by recom-
binant DNA technology; therefore, a working group document should clearly state
that information generated from test cases will form the data base for future
reviews. Dr. Vidaver suggested such a statement should appear at the end of a
working group document.

Dr. Arntzen suggested a working group document should have a preamble, should
be applicable to all classes of microorganisms, and should ask the investigator
to explain the purpose of the experiment and to define the scope of the proposal.

Dr. Pramer said a preamble to a working group document should include a statement
recognizing the complexity of the subject. Dr. Clowes said the preamble should
indicate that the document attempts to be pertinent to a wide variety of circum-
stances, thus, some informational requests will be irrelevant for some proposals.
Dr. Colwell supported Dr. Clowes' statement.

Dr. McGarrity suggested a working group document should include the language
found in the first two paragraphs of the subgroup preliminary draft document
(Attachment IV). Dr. McKinney suggested the first paragraph of the working
group document should read:

"Experiments in this category require specific review by the Recombinant
DISPA. Advisory Committee (RAC) and approval by the National Institutes of
Health (NIH) and the Institutional Biosafety Committee (IBC) before initi-
ation. Relevant information on the proposed experiments should be submitted
to the Office of Recombinant DMA Activities (ORDA)."
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Dr. Gottesman offered the following structural outline for those portions of a
working group document requesting information on the parental organisms (donor
and recipient) and on the modified organism:

I

.

Summary of Intent

A. Objectives

B. Significance

C. Uniqueness

II. Derivation of Recombinant Organism

A. Characterization of Parental Organism

B. Molecular Biology of Modification

1. Introduced Genes - Source

2 . Construction Method

3. Stability in Laboratory/Expression

C. Uniqueness/Laboratory Containment

Dr. Pramer said part I of Dr. Gottesman' s outline would essentially request a
narrative of intent. Dr. Hirano suggested part I should request a brief
description of: (1) the genetic manipulations used to construct the organism;
(2) the role of the parental organism in the environment; and (3) the predicted
role of the modified organism in the environment.

Dr. Gottesman said item A of part II of her preposed outline would request
information on the characteristics of the parental organism, (i.e., the organism
that is the source of most of the genome). Item B of part II would request
information on the characteristics of the modified organism. She said the
modified organism would implicitly be compared to the parental organism.

Dr. Clowes suggested a working group document should have a section dealing
with the parent organism, a section dealing with the modified organism, and a
section requesting a comparison of the modified organism to the parent.

Dr. Hirano said detailed information on the construction of the modified organ-
ism should be requested in part II of a working group document. Dr. Vidaver
suggested information on the expression of the DMA insert should be requested
in part II of a working group document.

Dr. Colwell suggested ecological considerations be grouped in a separate
part III of a working group document. Dr. Gottesman said she preferred to
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emphasize ecological considerations in part III of the proposed document but
asked if any environmental considerations could be posed in part II.

Dr. Clowes said questions concerning the possibility of transfer of genes from
the recombinant to other organisms miaht be posed in either part II or part
III of the working group document.

Dr. folin suggested questions about pathogenicity and ecological impacts should
be addressed in part III of a working group document. Statements about risk
assessment experiments should also be included in part III of the working group
document

.

Dr. Pirone said part III of the document should request ecological information
on the donor and recipient organisms to determine whether these organisms
possess noxious characteristics. Dr. Gottesman questioned whether this informa-
tion should be requested and evaluated for every case. She offered the example
of transferring genes of the histidine pathways from one organism to another;

she did not feel transfer of such genes would result in acquisition of noxious
characteristics. She said she preferred the working group document emphasize
the comparison between the parental organism and the modified organism.

Dr. Colwell felt in some instances evaluation of the physiological and ecological
role of the donated DNA would be important; e.g. , if the Bacillus thurengiensis
bacillotoxin gene were introduced into Pseudomonas syringae . Dr. Pirone said
the workinq group might also wish to consider the effect of introducing a
plasmid into the modified organism; in this case, several functions should be
evaluated.

Dr. Hirano said the pertinent question is whether the investigator understands
the ecology of the test system. Part III of a working group document should
request information on the ecological role of the parental organism, the pro-
dieted role of the modified organism, and the predicted role and function of
the donated gene(s).

Dr. Tolin said the working group should request that the submitter provide as
much information as possible on the biology of the donor and recipient organisms.
Dr. Gottesman agreed saying that in most cases this information will be the only
data available on which to predict the probable outcome of a field test of a
modified organism.

Dr. Arntzen said it may not be possible to detail all of the introduced modi-
fications if DNA from one organism is shotgun cloned into another organism.
Dr. Pirone said in cases where organisms are constructed by shotgun cloning,

knowledge of the characteristics of the parental organisms will be more important
and more heavily weighted in reviewing the proposal

.

nr. Sharpies thought part III of the working group document should explicitly
request information on expected or observed differences between the modified
organism and the nonmodi fied parental organism.
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Dr. Gottesman ttought the working group might list examples to offer guidance
without demandinq the specific information be supplied; a more inclusive
workinq group document might then be constructed.

Dr. Jane Rissler of the EPA felt attempts at brevity in the working group docu-
ment may not be advantageous to the investigator. She suggested the working
group guidance document should list most pertinent points, but contain language
stating that all data requirements will not be pertinent in all cases.

Dr. Colwell felt the working group document should specifically state important
data considerations even if each data requirement would not apply to every
experiment. He thought this would give investigators an idea of vhat RAC might
consider relevant in reviewing each case. Dr. Tolin said the investigator
should at the minimum state whether information relevant to the data requirement
was available.

Dr. Gottesman offered the following outline for preposed part III, Environmenta1
Considerations , of the working group document. Part III would emphasize the
ecological characteristics of the parental organisms and the changes in the
modified organism.

III. Environmental Considerations

A. Ecological Roles

1. Non-modi fied Parent

2. Role of the Introduced Gene(s)

3. Modified Organism - Expected or observed differences frem
non-modi fied parent

Dr. Gottesman then asked the working group to list relevant ecological concepts.
She said ecological information should be gathered in order to assess: (1) the
probability of survival, establishment, and dispersal of the recombinant organ-
ism; and (2) the possibility of adverse effect. Dr. Sharpies said the working
group would be locking for conditions that allow the organism to survive.
Dr. Tolin said the investigator should supply information on the life cycle
of the organism in the ecosystem. Dr. Hirano said information on grewth
characteristics such as survival, colonization, growth rates, and optimal
temperatures or potential nutrient sources would also be an important consider-
ation. Dr. Colwell suggested part III of the working group document might
address issues such as the potential for: host shift, evolution of greater
virulence, broadening of niches, and lateral transfer of genes. Dr. Tolin
said the original subgroup draft (Attachment IV) had lumped these concepts
under the term "relevant genetics."

Dr. Rissler suggested the probability of occurrence of each step required for
the organism to have an impact could be evaluated in this part of the working
group proposal.
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Dr. Gottesmn suggested the preantole of part III of the working group document
might include language indicating that information to better evaluate the

probability of survival, establishment, dispersal, etc., would be most important
in evaluating a proposal. Dr. Carl Mazza of the EPA suggested language emphasizing
the importance of comparing the modified organism to the parental organism might
be included in this preamble.

Dr. Colwell and working group members developed the following list of pertinent
considerations

:

A. Natural Habitat

B. Ihysical and Chemical Factors Influencing Survival and Growth

C. Biological Interactions

1. Host Range

2. Predators

3. Competitors

4. Mutualistic Interactions

D. Evolutionary Considerations, Rate/Likelihood

E. Movement of Genetic Information to Other Organisms

Dr. Gottesmn asked the working group vhat types of information on experimental
design should be requested of the submitter in part IV of the document. She
suggested this part of the document should request information on greenhouse
testing and monitoring methods. She noted that page four of the subgroup
preliminary draft document (Attachment IV) contained informational requirements
for experimental conditions, control experiments and monitoring, and asked
if these points were adequately addressed by this document.

Dr. Colwell suggested the working group document should request information about
target organisms. Dr. Tolin suggested the language on page five of the original
subgroup draft (Attachment IV) requests information on target organisms and might
be useful in constructing the working group document. Dr. Colwell felt infor-
mational requests on ecologically and genetically related organisms should be
emphasized. Dr. Pirone agreed; he thought the language of the working group
document should emphasize requests for information on closely related organisms
found near the test site.

Dr. Tolin said Part IV of the working document should ask the investigator to
explain why problems will not arise with the field test and to justify why the
field trial should be permitted.

Dr. Gottesnan then composed the following outline for that section of part IV

dealing with infornation requirements for experimental conditions:
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TV. Experiments/Field Test to be Performed

A. Conditions

B. Monitoring/Control/Feedback

Dr. Amtzen felt the language of this part should be broad enough to cover
applications such as use in sewage or sludge treatment plants, mineral leaching,
toxic chemical degradation, etc. Dr. Tolin suggested the language should also
extend to live attenuated vaccines.

Dr. McGarrity asked Drs. Gottesman, Pirone, Colwell, Tolin, and Rissler to develop
over lunch a cut and paste outline document, using the outline generated by
the working group, the original subgroup draft document (Attachment IV), and
portions of the TSCA Premanufacture Notice documents (Attachments VII, VIII).

Report on a National Conference

Dr. McGarrity asked Dr. Pramer to report on the status of the national symposium
to evaluate deliberate releases of genetically modified organisms. Dr. Pramer
said the American Society for Microbiology (ASM) had been asked by Representa-
tive Albert Gore (D-TN) to organize a national symposium on this topic and to
publish a proceedings of the meeting. This symposium will be funded by HHS,

EPA, and United States Department of Agriculture (USDA). He said ASM is
currently contacting other scientific societies such as those of agronomy and
phytopathology to elicit their help in planning a program. Dr. Pramer said
ASM hopes to hold this meeting in the spring.

Dr. Amtzen asked if the meeting would only address release questions inwlving
microbes. Dr. Pramer said he didn't know at this point, but ASM is oriented
towards microbiology.

Discussion of Response to Gore Report

Dr. McGarrity said the Working Group on Release into the Environment at its
April 9, 1984, meeting had considered in detail the report (called the Gore
Report) of the staff of the Subcommittee on Investigations and Oversight of
the House of Representatives Ccrrmittee on Science and Technology. At that
meeting, the working group had developed responses to the recanmendations of
the Gore Report. These responses were considered by RAC at its June 1, 1984,
meeting. The RAC accepted the working group's responses to the recommendations
of the Gore Report and directed the working group to compose a reply to Repre-
sentative Gore.

Dr. McGarrity asked the working group to consider the appropriate form of a
response. He said one possibility would be to send the minutes of the RAC and
the April 9 working group meeting to Representative Gore. He pointed out that
staff members of the Subcommittee on Investigations and Oversight were present
during the RAC discussion and are aware of RAC's evaluation of the report.
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Dr. Levin said ccnrnunication exists between the Working Group on Release into
the Environment and the Subcommittee on Investigations and Oversight. He had
participated in writing the Gore Report as a staff member of the Subcarmittee
on Investigations and Oversight, and Dr. Sharpies was now a staff member of that
subcarmittee. He also pointed out that Mr. Gore is running for election to the
Senate and will not chair the Subcommittee on Investigations art! Oversight after
the election, tie added that Senator Durenberger recently (Septeirber 25 and 27,

1984) held hearings on the potential environmental consequences of genetic
engineering. He felt a report from the Subcommittee on Toxic Substances and
Ehvironnental Oversight of the House of Representatives Committee on Environment
and Public Works would supercede the Gore Report.

Dr. Miller said the primary question is vhether what he considered such an
amateurish document as the Gore Report will go unchastized. He felt that
simply sending minutes of meetings to Representative Gore would not be sufficient.
He pointed out that the Gore Report is being cited.

Dr. McGarrity felt the opinion that the document was amateurish had been voiced
at working group and RAC meetings and would be part of the minutes of those
meetings

.

The working group supported Dr. McGarrity 's suggestion that a reply to the Gore
Report consist primarily of: (1) minutes of the April 9, 1984, working group
meeting; (2) the June 1, 1984, RAC meeting; and (3) the responses of the working
group to the recarmendations of Gore Report. Dr. Arntzen so moved. Dr. Sharpies
seconded the motion. By a vote of ten in favor, none opposed, and one abstention,
the working group accepted the motion.

Development of a Points to Consider Document for Microorganisms (con't)

Dr. Tolin asked Dr. McGarrity if the working group was obligated to generate a
points to consider document for microorganisms at the October 5, 1984, meeting
to send to the October 29, 1984, RAC meeting. Dr. McGarrity replied that vhile
it would be nice to have such a document, it is not necessary. He would, in
any case, report to RAC at the October 29, 1984, meeting on the working group's
progress. Dr. Gartland pointed out that RAC had not directed the working group
to develop a guidance document for field testing of modified microorganisms,
and no proposals involving field testing have been submitted for RAC review
at the October 29, 1984, meeting. The working group will have time to develop
a document as the next RAC meeting will probably be scheduled for spring 1985.

Dr. Arntzen thought the working group should develop a points to consider
document for microorganisms as rapidly as possible; he felt it was unfair not
to offer investigators this guidance as soon as possible.

Dr. Gottesman asked if this points to consider document for microorganisms
would influence the outcome of the lawsuit filed by the Foundation on Econcmic
Trends. Dr. Gartland said the suit contended that NIH had not complied with
the NEPA provisions. The action-forcing provision of NEPA requires an assessment
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of the environmental impact of a Federal action. The document being developed
by the working group does not address the NEPA provisions and would not affect

the basis of the lawsuit.

Dr. Arntzen asked if the Federal agencies ccmmunicate with each other concerning

biotechnology. Dr. Tolin noted that EPA, FDA, and USDA have liaison represen-
tatives to RAC and these representatives are members of the Working Group on
Release into the Environment.

Dr. Anne Hollander of the EPA explained that at the cabinet level, the Chairman
Pro Tempore of the Cabinet Council on Natural Resources and the Environment
has established a Cabinet Council Working Group on Biotechnology to undertake
a review of the federal regulatory rules and procedures relating to biotechnology
and to sort out jurisdictional responsibilities. The group is composed of

representatives of the relevant Departments.

The Cabinet Council Working Group's study is to include, but not be limited to:

o Reviewing the regulatory requirements vhich have been applied to
commercialize biotechnologies;

o Identifying existing laws and regulations that may be applicable to

biotechnology

;

o Reviewing the function of the Recombinant DNA Advisory Committee and its

role in biotechnology commercialization and safety regulation;

o Clarifying the regulatory path that a company with a new product would
follow to meet Federal health and safety requirements;

o Determining if the current regulatory requirements and Federal review are
adequate to deal with new products;

o Developing specific recommendations for administrative or legislative
actions to provide additional regulatory review if warranted while main-
taining flexibility to accommodate new developments;

o Reviewing court rulings regarding the granting of patents for biotechnol-
ogy; and

o Identifying ways in which Federal actions such as R&D or regulatory cer-
tainty could affect commercialization and U.S. competitive position
vis-a-vis international firms.

Dr. Arntzen asked what will be the future role of RAC and its working groups,
and hew long would these roles last. Dr. Hollander said RAC will continue to
review prcposals involving recombinant DNA technology. Dr. Gartland said for
the foreseeable future RAC will review field testing proposals. He noted that
an NIH institute, the National Institute of General Medical Sciences, is the
funding agency for the project to field test com plants modified using recom-
binant DNA techniques.
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Dr. Amtzen asked if the working group should state its perception of its role.
Dr. Lacy said the working group should state its views in order to make them
known and to participate in the discussion.

Dr. Arntzen thought the working group should coordinate its activities with the
other Federal agencies. Dr. Miller said RAC's activities cannot be wholly
consistent with the activities of other Federal agencies as RAC does not operate
under the statutes that govern the FDA, the USDA, or the EPA.

Dr. McGarrity called the attention of the working group to the documents devel-
oped over lunch; (1) a working group draft document (Attachment XI) which had
been generated by the subgroup (the Gottesman group); (2) an alternative
outline for part III of the document (Attachment XII) by Dr. Rissler; and (3)

a proposed outline for a guidance document for submissions involving field
testing of microorganisms (Attachment XIII) which Dr. Amtzen had canposed
during lunch.

Dr. Amtzen explained his proposed format for a points to consider document
for microorganisms (Attachment XIII). He said his format was totally different
from that proposed by the Gottesman group (Attachment XI); he said his document
provides a checklist while the Gottesman document describes important points
but does not provide a checklist. He thought the checklist was an important
feature of his proposed format. Dr. Gottesman believed the document (Attachment
XI) generated by the Gottesman group would include a checklist.

Dr. Clowes suggested the working group consider developing an alternative title
for the draft document; he felt the word "release" has a perjorative flavor.
He suggested the word "introduction" might be preferrable . Dr. Sharpies said
the word "introduction" has a perjorative connotation to ecologists. Dr. Pirone
suggested the word "introduction" might be less scary to the general public
than to ecologists. Dr. Vidaver said the working group should choose language
which does not have a perjorative connotation to anyone.

Dr. Colwell suggested the phrase "environmental application" might be used.
Dr. Hirano suqgested the title micht be "submissions involving environmental
testina of ornanisms constructed using recombinant INA."

Dr. McGarrity asked the working group to consider the body of the proposed
Gottesman document (Attachment XI). Dr. Arntzen thought the definition of
"parent" in his proposed document (Attachment XIII) would be useful.
Dr. Pirone felt Dr. Arntzen' s definition would not apply in all cases.
Dr. Vidaver said Dr. Amtzen 's definition would not extend to viruses.
Dr. Gottesman thought a footnote could be added to the Gottesman document
(Attachment XI) to define terms such as "parental organism" and "donor
organism." Dr. McGarrity agreed these terms must be clearly defined in the
working group document. Dr. Amtzen suggested the phrase "direct descendant"
should also be defined. Dr. Pirone thought "parental organism" should be
defined as the contributor of the major portion of the modified organism's
qenane

.

The workinq group then proceeded to develop Part II of the Gottesman document.
Dr. Gottesman said Section II-A-2 of the Gottesman document should read; "Relevant
genetics and information on genetic transfer capability and reproduction cycle."
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Dr. Amtzen felt the term "relevant genetics" was vague and should be defined.
Dr. Vidaver thought "relevant genetics" referred to characteristics pertinent
in evaluating the organism's potential; the genetics relevant to the review
would depend on the particular application. She said in some cases the complete
genetic map mioht be relevant, in other cases it would not. lb require investi-
gators in all cases to supply the genetic map of an organism might prohibit
projects where this would not be pertinent information.

Dr. Arntzen thought information on life cycles would be more pertinent and

should be requested by the working group document. Dr. Tolin pointed out that
copy number of introduced genes or plasmids might also be "relevant genetics."
Other concerns might be: (1) the stability of the genome; (2) the stability of
the organism; and (3) the ability of the organism to exchange or transfer
genetic information. She suggested the document convey the idea that these
considerations might be "relevant genetics" by citing than as examples.
Drs. Gottesman and McGarrity thought the phrase "including but not limited to"
miqht be followed in the document by Dr. Tolin's examples of "relevant genetics."

Dr. Amtzen fe.lt the document should only request information on life cycles.
He said terms such as "genetic transfer" are not defined and would not be
found in textbooks. Dr. Clowes said requests for information about life cycles
would not elicit information on genetics. He thought the investigator should
submit genetic information relevant to the review. He said the working group
can only suggest concepts that might be relevant in reviewing a proposal ; it
cannot tell the investigator how to write the proposal. Dr. Tolin said the
most important question is whether one can predict what changes an introduced
gene will cause in the organism.

Dr. Pramer felt the investigator, who must be knowledgeable about the systart he
proposes to study, will knew what aspects of the genetics of the modified organ-
ism will be relevant. Dr. Levin agreed; he said genetic factors may affect
the survival of the organism in the environment and are "relevant genetics .

"

Dr. McGarrity suggested the language of the preamble might indicate that the
investigators should use their best judgment.

Dr. Lacy suggested the term "nucleic acid" be substituted throughout the
document for the term "DNA."

Dr. Miller asked if information on shuttle vector construction would be requested
by Section II-B-2 . Drs. Lacy and Gottesman said Section II-B-2 would request such
information.

Dr. Clowes asked if the document conveyed the working group's interest in know-
ing how the DNA will be introduced into the vector (DNA or organism) before the
vector is introduced into the organism. Dr. Gottesman agreed the document
should elicit this information.

Dr. Arntzen asked whether the presence of an antibiotic resistance gene on the
plasmid vector would prevent approval of the project. Dr. Lacy said proposals
would be evaluated on a case-by-case basis. In some cases, such as those
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involvinq microorganisms to be introduced into the gut of animals, the presence
of antibiotic resistance genes would not be desirable.

Hr. Amtzen asked how stability was defined in Section II-B-3 of the document.
Dr. Gottesman said this item referred to the stability of the recombinant DMA
in the modified organism. Dr. Amtzen pointed out that during industrial fermen-
tations parts of plasmids are lost; he questioned whether there were perfectly
stable plasmids. Dr. Clowes said naturally occurring plasmids are stable;
plasmid constructs are unstable. Dr. Tolin said information on plasmid sta-
bility should be elicited by the working group document. She said a plasmid
may be more or less stable in the field than in the laboratory, but this should
be known.

Dr. Arntzen asked what information on expression was being requested in Section
II-B-3. Dr. Gottesman said information on the level of expression should be
provided. Dr. Vidaver said the conditions of expression should be detailed.

Dr. Lacy asked if the language of Section II-B-3 implies a protein product.
Dr. Clowes said he assumed the language referred to transcription and transla-
tion. Dr. Vidaver said an inserted DNA segment may exert an important effect
even if it is not expressed through transcription and. translation. Dr. Tolin
agreed, noting that a physiological trait of the organism might be affected
through a "blocking" action of the inserted DNA segment; she suggested the
lanquage of the document should encompass these possibilities.

Dr. Arntzen thought the Gottesman document (Attachment XI) should explicitly
state these concepts. Dr. Miller disagreed; he said vagueness is actually
flexibility. If the language is slightly vague, the investigator does not feel

bound; he thought investigators feel bound by too much detail.

Dr. Gottesman then called the working group's attention to part III of the
proposed Gottesman document and asked the working group vhat ecological con-
siderations would appropriately be added to this part. Dr. Tolin suggested
the first paragraph of part III should focus on the likelihood of adverse
effects.

Dr. Colwell suggested the following language discussing conditions affecting
survival, multiplication, and dissemination of organisms be taken from the EPA
document. Points to Consider in the Preparation of TSCA Manufacture Notices
for Genetically-Engineered Microorganisms (Attachment VIII ), and substituted
for the second paragraph in part III of the Gottesman document (Attachment XI):

"o Growth characteristics in microcosms or other simulated natural environ-
ments, with consideration of persistence o/er various, appropriate
periods of time;

"o Known and predicted environmental conditions \*hich affect survival,

multiplication, dissemination."
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Dr. Colwell thought the following points involving effects on other nontarget
organisms should be taken fran the EPA document (Attachment VIII) and added to
part III of the Gottesman document (Attachment XI):

"o Pathogenicity, infectivity (acute or chronic), toxicity, virulence,
colonization, or pathogen vector in animals, plants, or microorgani sms

;

"o Antigenicity to animals? and

"o Host range."

Dr. Colwell suggested the following points on ecosystem effects be taken frcm
the EPA document (Attachment VIII):

"o Mature of any antibiotic resistance; potential use of these antibiotics
in humans and domestic organisms?

"o Potential or known involvement in biogeochemical processes (e.g.,
mineral cycling, cellulose and lignin degradation, nitrogen fixation);

"o Potential or known effects on population levels of other organisms
in the environment, including effects on competitors, prey, hosts,
symbionts, predators, parasites, pathogens?

"o Other effects on habitats, such as effects on species diversity;

"o Ability to form survival structures (e.g., spores, sclerotia);

"o Potential biologically-active metabolites resulting from the action
of the genetically-engineered organism or its product?

"o Other potentially significant physiological or ecological traits? and

"o Stability of these traits."

Dr. Gottesman suggested the point referring to antigenicity not be introduced
into the Gottesman document (Attachment XI) as most biological substances are
antigenic. She suggested the Gottesman document (Attachment XI) refer simply
to "effects on other organisms."

Dr. Tolin suggested investigators should be asked to document kno*/n effects on
biogeochemical processes. Dr. Miller suggested language requesting predicted
effects on biogeochemical processes should also be included in tire document.
Dr. Colwell agreed to add such language to the document.

Dr. Tolin suggested language requesting data on the likelihood of exchange of
genetic information between the modified organism and other organisms in nature
should be included in this portion of the Gottesman document.

Dr. Gottesman called the attention of the working group to part IV of the docu-
ment. She said part IV of the Gottesman document is based primarily on the
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original subgroup draft document (Attachment IV). She asked the irking group
to comment on the language of part IV. Dr. Pirone suggested that Section IV-A-2
refer to the "immediate surroundings" of the test location. Dr. McGarrity
sugoested language requiring monitoring data be reported to RAC be included in
Section IV-D.

Dr. Gottesman said the working group document should ask vhetlier ecological
data on the trial site pertinent to the review exist. Dr. Pramer suggested
the document should specifically request a description of trial site character-
istics which might affect dispersal of the test organism.

Dr. Lacy asked the working group whether they thought a surrmary (part V) is
necessary in the draft document. Drs. Gottesman, Tolin, and Pirone agreed that
a concise surinary would be useful. Dr. Pramer thought quantitative limits
such as precision and accuracy could be discussed in the summary.

Dr. McGarrity asked the working group vhat procedure should be followed in
developing the draft document (Attachment XI) for presentation to RAC.
Dr. Gottesman said she would add language describing the logical framework of
the document. She moved that the draft document then be sent as an interim
version to the October 29, 1984, RAC meeting for comment. Drs. Pramer and
Tolin seconded the motion. The working group accepted the motion by a vote of
eleven in favor, none opposed, and no abstentions

.

rExecutive Secretary's Note: The draft interim version of the document developed
by the Working Group on Release into the fhvironment at the October 5, 1984,

meeting is appended to these minutes as Attachment XIV.

]

Dr. McGarrity asked the working croup if they might reconvene on October 30,

1984, to continue work on the document. The working group agreed to meet on
that date if Dr. Milewski cculd arrange for the meeting in the time available.

Dr. McGarrity adjourned the October 5, 1984, meeting of the Working Group on
Release into the Environment at 4:40 p.m.

Respectively submitted
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Attachment II

ATTACHMENT II OF THE MINUTES OF THE OCTOBER 5, 1984, MEETING OF THE

WORKING GROUP CN RELEASE INTO THE ENVIRONMENT APPEARS IN VOLUME 9 OF

RECOMBINANT DNA RESEARCH IN THE NOVEMBER 23, 1984, FEDERAL REGISTER .

ATTACHMENT II IS APPENDIX L, RELEASE INTO THE ENVIRONMENT OF CERTAIN

PLANTS , OF THE NIH GUIDELINES FOR RESEARCH INVOLVING RECOMBINANT DNA

MOLECULES.
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Points to Consider for Submissions Under Appendix L .

"Appendix L of the Guidelines specifies conditions under vhich certain

plants ray be approved for 'release into the environment ' including field

tests. Experiments in this category cannot be initiated without submission

of relevant information on the proposed experiments to NIH, review by the

RAC Plant Working Group, and specific approval by NIH.

"The proposal should include a statement of objectives ard a description of

materials and methods, including methodology for monitoring the experiments,

and expected results. A surrmary of relevant preliminary results should

accompany the proposal. Information to be submitted should include but not

be limited to:

"A. Description of Plant Materials.

"Give co; ; von and scientific names of plants. Identify the specific

cultivars or genetic lines to be used. Include information on the

relative homogeneity of the plant cultivars or lines and specific

genetic rarkers they are known to possess.

"8
. Vectors and Method of Introduction.

"1. Describe the cloned segment and its expression in the new host.

"2. Give the method (s ) by vhich the preposed DtiA vector will be or has

been constructed. Diagrams are very helpful and may be necessary
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"2. Field plots should meet the criteria specified in Appendix L-II-D:

"Appendix L-II-D. Plants are grown in controlled access fields under

specified conditions appropriate for the plant under study and the

geographical location. Such conditions should include provisions for

using good cultural and pest control practices, for physical isolation

frcm plants of the same species outside of the experimental plot in

accordance with pollination characteristics of the species, and for

further preventing plants containing recombinant DNA frcm becoming

established in the environment. Review by the IBC should include an

appraisal by scientists knowledgeable of the crop, its production

practices, and the local geographical conditions. Procedures for

assessing alterations in and the spread of organisms containing recom-

binant DNA must be developed. The results of the outlined tests must

be submitted for review by the IBC. Copies must also be submitted to

the Plant Working Group of the RAC.

"Supporting data should include the following:

"a. total area;

"b. geographical location(s): where, hew many locations;

"c. plot design: for example, replication, row spacing, nature of

border rews ;

"d. specify plant monitoring procedures: frequency; types of data to

be obtained, including leaf, seed, fruit, or root characteristics;
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for adequate understanding of the construct. Explain the advantages

(and disadvantage (s ) , if appropriate) of your vectors, if other

candidate vectors could be considered.

"3. If microorganisms cure used to introduce vectors or are vectors

themselves, indicate hew they compare with wild-type strains. If

disabled pathogens are used to transmit the vector, indicate factors

that will most likely prevent these microorganisms from regaining

or acquiring pathogenic potential. If the vector is likely to

survive independently of the desired hosts (s), refer to this possi-

bility, and provide any available data to assess the probability

of such transfer to other organisms.

"4. If microorganisms are used to introduce vectors, the absence of these

microorganisms in the plants to be released in the field should

be documented.

"C. Characteristics and Monitoring of Genetically Engineered and

Control Plants.

"1. Provide data frem greenhouse and/or grewth chamber studies to support

prospective field studies. Data should include morphological data

for at least two generations of plants as appropriate. Supply any

molecular or physiological data, especially as applicable to the

trait(s) under consideration.

Specify plant monitoring procedures; frequency; types of data to

be obtained.
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disease, insect and other animal population monitoring as

appropriate;

"e. specify techniques for monitoring the vector and/or altered DMA;

and

"f . specify access and security measures.
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September 21, 1934

POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING- RELEASE OF MICROORGANISMS

CONTAINING RECOMBINANT DNA MOLECULES INTO TOE ENVIRONMENT

Experiments in this category require specific review and approval before

initiation by the Recombinant DNA Advisory Committee (RAC) and the National

Institutes of Health (NIH) and the Institutional Biosafety Cannittee (IBC).

Relevant information on the proposed experiments should be submitted to the

Office of Recombinant DtA. Activities (ORDA)

.

TOe submission should include a statement of objectives and a description of

materials and methods, including methodology for monitoring the experiments,

and expected results. A summary of relevant background information and

preliminary results conducted under containment should accompany the

proposal. The following outline has been developed by the Working Group

for Release into the Environment as a suggested list of Points to Consider

for scientists preparing proposals. Information submitted should include

but not be limited to:

I. Summary of the experiment including objectives, significance, and justifica-

tion for the request.

II. Characteristics of the parental microorganism to be modified and released

into the environment.

A. Identification, taxonomy, source, and strain.

B. General biological characteristics including replication cycle and

relevant genetics.
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C. Pathological, ecological, and physiological characteristics.

D. Methods for detection and monitoring natural populations of this

microorganism. Describe the sensitivity of these methods.

III. Characteristics of the modified microorganism to be released into the

environment.

A. Source of the DMA sequences to be inserted into or used to modify

the microorganism to be released into the environment.

1. Identification, taxonomy, source, and strain of organism donating

the DNA.

2. General biological characteristics including relevant genetics.

3. Pathological, ecological, and physiological characteristics.

B. Genetic manipulations: describe the method(s) by which the DNA vector

has been constructed and introduced. Include diagrams as appropriate.

1. Describe the nature of the DN\ inserted or modified by the genetic

manipulations. Document the amount of any donor DNA in excess of

the amount required for the minimal effective genetic alteration in

the final construction. Predict whether any changes in pathological,

ecological, physiological, or genetic properties of host organism

would be anticipated as the result of the excess donor DMA.

2. Describe the amount of any vector DNA remaining in the final

construction. Predict whether any changes in pathological,
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ecological, physiological, or genetic properties of the host

organism would be anticipated as the result of any remaining

vector DNA.

3. Describe the method of introduction of the DNA and selection of

altered organisms. If microorganisms are used to introduce

vectors or cure vectors themselves:

a. Indicate how they compare with wild-type strains;

b. If disarmed pathogens are used to transmit the vector, indicate

factors that will most likely prevent these microorganism from

regaining or acquiring pathogenic potential;

c. If the vector is likely to survive independently of the host(s),

refer to this possibility and provide any available data to

assess the probability of transfer to other organisms;

d. If a microorganism will only be used to introduce a vector (s)

or are vectors themselves, document the means and sensitivity

of the techniques by which the presence or the absence of the

microorganism will be assessed in the final construction to be

released

.

C. Properties of the modified organism.

1. Describe anticipated properties of the final population of engineered

organisms with emphasis on the desired effect and any other possible

pathological , ecological, physiological , or genetic effects.
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2. Provide data related to any anticipated or non-anticipated effects

of the modified microorganism from microcosm, greenhouse, and/or

growth chamber experiments that simulate natural conditions. The

methods of detection and sensitivity of sampling techniques and

periodicity of sampling should be indicated. These studies should

include assessment of the following items.

a. Survival of the microorganism to be released.

b. Replication of the microorganism to be released.

c. Dissemination routes of the microorganism.

3. Document the means and sensitivity of the techniques by vhich the

presence or the absence of donor organism will be assessed in the

final population of microorganisms to be released into the environ-

ment.

IV. Release into the environment.

A. Describe the experiment involving release of the modified organism into

the environment. Provide information, including diagrams, of the

experimental location and the surrounding environs . Information

provided should include pertinent plant, soil, water, aerobiologic,

and/or other data to assess the containment or spread of the

microorganism.

B. Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination of
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the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

C. If the microorganism to be released is to benefit a plant or control

another microorganism, a noxious weed, or an animal pest or plants,

provide the following information about that target organism:

1. Identification, taxonomy, source, and strain;

2. Genetic characteristics;

3. Pathological , ecological , and physiological characterstics;

4. The anticipated mechanism of the interaction between the released

microorganism and the target organism.

D. The prospective effects of the introduced microorganism on non-target

plants, animals, and inanimate objects should be described as appropriate.

E. Describe monitoring procedures and their limits of detection for survival,

dissemination, and non-target interactions of the modified microorganism.

Include periodicity of sampling and rationale for monitoring procedures.

Collect data to compare the modified organisms .with the non-modified

wild-type microorganism most similar to the modified organism.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
SUBGROUP OF WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES OF MEETING

SEPTEMBER 14, 1984

A subgroup of the Vforking Group on Release into the Environment net by telephone
conference call fran 11:00 a.m. to 12:10 p.m. on September 14, 1984, to attempt
to develop a document dealing with points to consider in data submissions for
experiments involving field testing of microorganisms. Drs. George Lacy, Thomas
Pirone, Sue Tolin, Anne Vidaver, and Elizabeth Milewski participated.

Dr. Milewski began the discussion by calling the attention of the working
group to a seminal document developed by Dr. Vidaver (Attachment I).

Dr. Milewski asked Dr. Vidaver what definition of "microorganism" was used in
developing the document, and whether this document was intended to apply only
to plant associated microorganisms. Dr. Vidaver said she conceived of the
document as applying to all microorganisms, i.e., bacteria, fungi, viruses.
She did not see her proposed language as being restricted to plant associated
microorganisms, although currently RAC is receiving proposals on plant associated
microorganisms

.

Dr. Pirone offered the example of rumen bacteria as a type of agricultural
proposal involving animals and microorganisms. He predicted such experiments
would be reviewed by RAC in the near future.

Dr. Tolin offerred the example of livestock vaccines as uses of microorganisms
which might be reviewed in the near future; she said such vaccines might be
based on (1) live attenuated viruses or (2) a coat protein vaccine.

Dr. Vidaver said she had also envisaged the document as applying to organisms
used in mining or leaching ores vhen she ccmposed her proposed language.

Dr. Pirone called the working group's attention to some of the data requirements
in the document Points to Consider in the Preparation of TSCA Premanufacture
Notices for Genetically Engineered Microorganisms frcm the Environmental Protec-
tion Agency (EPA) (Attachment II). He suggested the following items in the E3?A

document might be useful to consider:

"3. Patholoaical, ecological, physiological traits of source organisms:

a. Nature and degree of pathogenicity, infectivity, or toxicity
to humans, other animals, plants, or microorganisms; host range;
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b. Ecological niches of the organisms;

c. Generations times in natural ecosystems;

d. Involvement in significant environmental processes (e.g., mineral
cycling, cellulose and lignin degradation, nitrogen fixation);

e. Effects on population levels of other organisms in the ecosystem;

f. Nature and degree of any antibiotic resistance;

g. Other potentially significant physiological or ecological traits;

h. Stability of these traits."

Dr. Pirone noted that it was probably impossible to test for the data required
in itan 3-e.

Dr. Tolin suggested that items one through eight in Dr. Vidaver's document are
generic; item number nine is oriented towards plants. Dr. Tolin suggested
item one through eight might cover general information requests; separate
sections might then be tailored to the specific areas such as plant associated
microorganisms, mining organisms, and pollution control organisms.

Noting that she had based her proposed document on the format followed in the
document Points to Consider Under Appendix LT, Dr. Vidaver asked if a similar
appendix would be developed for microorganisms. Dr. Milewski contrasted the
development of Points to Consider Under Appendix L which was written as an
adjunct to Appendix L to this document for which there is no appendix. She
suggested the working group might first attempt to write such an appendix for
microorganisms, but thought an appendix could be developed out of a "Points
to Consider" document. She suggested the working group develop a "Points to
Consider" document and then develop an appendix if they see that as desirable.
Dr. Lacy agreed with the approach of first developing a "Points to Consider"
document; he felt an appendix written to cover most microorganisms would be
preferable to developing one appendix for each projected application of modified
microorganisms, and a single appendix cculd best be developed frcm "Points to

Consider.

"

Dr. Milewski suggested the working group review Dr. Vidaver's document item by
item. Dr. Milewski suggested the first sentence of the first paragraph of
Dr. Vidaver's document be deleted. Dr. Pirone suggested the title be changed
to "Points to Consider for Submission of Informaticn on Release of Microorganisms
Modified by Recombinant DMA Techniques into the Environment."

Dr. Milewski, in response to a question fran Dr. Lacy, suggested the second

sentence of the first paragraph should read:

"Experiments in this category cannot be initiated without submission of

relevant information on the proposed experiments to NIH for review toy the

appropriate working group, RAC and specific approval by NIH."
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Dr. Lacy called the working croup's attention to the second paragraph of
Dr. Vidaver's document; he questioned whether critical literature citations
should be requested as part of a sumrmry of relevant background information.
Dr. PIrene thought this was implied by the phrase "relevant background."
Dr. Vidaver pointed out that in seme cases, this type of information may not be
available. She cited the example of patent disclosures. .She said RAC could
always request additional information frem submitters. Dr. Vidaver felt that
to date industry has been very cooperative; she expected it 'would continue to
be so.

Dr. Lacy wondered whether describing more of the type of information RAC would
like to review would speed the review process.

Dr. Milewski asked if the second sentence of the second paragraph should request
"A summary of relevant background information and preliminary results...." The
working group agreed. Dr. Vidaver asked Dr. milewski to check on the language
of the document "Points to Consider for Submission Under Appendix L, " as

Dr. Vidaver had taken this language directly from that document.

Dr. Milewski called the attention of the working group to the first item of
Dr. Vidaver's document. Dr. Pirone suggested items one and two of Dr. Vidaver’s
document might be combined and item three fran the SPA document might be inserted
after these items.

Dr. Vidaver asked if information requirements- should apply to both the source
organisms and the modified organisms. Dr. Pirone agreed they should; he said
RAC would like to knew what the modified organism would do, and should be
aware of the properties of the source organisms. He suggested the properties
of the source organisms could strongly affect the properties of the modified
organisms

.

Dr. Pirone said another iirportant consideration was to determine that CNA
coding for a noxious characteristic would not be introduced into the recipient
modified organism. Dr. Tolin said that earlier guidelines had referred to
"well-characterized DMA" to imply this consideration. She pointed out that
vector DMA (e.g.

,
pBR322 DNA) could also be introduced into the organism and

the effect of this DNA should also be known. Dr. Tolin felt item three of
Dr. Vidaver's document adequately addressed questions on the properties of the
vectors. She suggested the language should request more information on the
function of the inserted sequence.

Dr. Lacy suggested that item five of Dr. Vidaver's document should also contain
language requiring information on the differences between source and modified
organisms. He thought items four and nine also required some clarification of
language so as to request this information.

Dr. Lacy also felt some consideration should be given to the effect of the

modified organism on target and non-target organisms.

Dr. Pirone suggested that item five might request information on the insertel

DMA. Dr. Tolin suggested the language of items three and five might be combined.
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Dr. Pirone said he thought the document should require an extensive characteri-
zation of the parent organism as the modified organism will retain the vast
majority of the characteristics of the parent. Perhaps less information about
the donor of the inserted DNA is required. However, should the transferred
trait have a major ecological role more information on the function of the DNA
donor may be required. Dr. Pirone pointed out that large numbers of modified
organisms may be released. Dr. Vidaver said the characteristics of the recon-
structed recipient are of greatest importance as the properties of the organism
may be significantly altered.

Dr. Lacy suggested item four might request a decription of the steps taken to

ensure that no genes other than the desired gene are transferred into the
modified organism and that no undesired proteins are expressed. Drs. Pirone
and Tblin agreed.

Dr. Tolin thought the concept of grouping the informational requirements into
3 broad categories a useful one. Those categories are: (1) a description of
the material; (2) vectors and methods of introduction; and (3) monitoring. She
suggested iters one and two of Dr. Vidaver' s document dealt with a description
of the material; items three through seven dealt with vectors and methods of
introduction; and the other items with monitoring.

Dr. Lacy called the working group's attention to iten 5. The working group
agreed this language was confusing but could not at that time suggest alternate
language. They suggested, however, several possible situations which should
be considered: Aqrobacterium , Khizobium , plant viruses, etc. Dr. Pirone said
the language is too limited in that it uses the word pathogenicity; other
characteristics might be important considerations. He offered the example of
ENA coding for enzymes involved in cellulose degradation. He reiterated that
the working group in developing this document must think in terms of the
characteristics of the parental organism and the DNA donor.

Dr. Pirone suggested that a different format, perhaps more like the format of
the EPA document, might be preferable for the document dealing with microor-
ganisms. Drs. Lacy and Tolin agreed to attenpt to rewrite the document.
Dr. Milewski arranged a telephone conference call for 3:30 p.m. for September 21,

1984.

Elizabeth Milewski, Ph.D
Executive Secretary
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Points to Consider for Submission Under Appendi

x

Release of Mi croorgan 1 sms into the Environment

Appendix of the Guidelines specifies conditions under

which certain mi croorgani sms may be approved for release into the

environment
, including field tests. Experiments in this category

cannot be initiated without submission of relevant information on

the proposed experiments to N1H for review by the RAC Release of

Mi croorgani sms Working Group (?) and specific approval by NIH.

The proposal should include a statement of objectives and a

description of materials and methods, including methodology for

monitoring the experiments, and expected results. A summary of

relevant background and preliminary results should accompany the

proposal. Information to be submitted should include but not be

limited to:

1. Description of mi croorgan i sm ( s ) . Give common and/or

scientific name of mi croorgan i sm as appropriate.

2. Give specific strain designations of those you expect to

use

.

3. Describe the method (s) by which the proposed DNA vector

will be or has been constructed. Diagrams are very helpful

and may be necessary for adequate understanding of the
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construct. Explain the advantages Cand d i sadvar.tage ( s ) , i f

appropriate] of you r vectors, if other candidate vectors

could be considered.

4. Describe the cloned DMA segment and its expression in the

new host

.

5. I f mi croorgani sms are used to introduce vectors or are

vectors themselves, indicate how they compare with

wild-type strains. I f disabled pathogens are used to

transmi t the vector or are the vector, indicate factors

that will most likely prevent these mi croor gan i sms from

regaining or acquiring pathogenic potential. If the vector

is likely to survive independently of the host(s), refer to

this possibility and provide any available data, to assess

the probability of transfer likely to other organisms.

6. If a microorganism will only be used to introduce a

vector (s), document the means by which the presence or

absence of the microorganism will be assessed.

7. If the mi croor gan i sm ( s ) or vector (s) are transfer

deficient, provide some documentation either via the

proposal or appropriate references.

8. Provide data from microcosm, greenhouse artd/or growth

chamber studies under prospective natural conditions.
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insofar as possible, including assessment of survival

,

multiplication and dissemination of mi croor gar. 1 sms-

containing the recombinant DNA. Include periodicity of

sampling and sensitivity o-f detection.

9. Provide information on the location and properties tr.ereo-f

where the prospective microorganisms is to be released.

Information provided should include pertinent plant, soil,

water and/or other data to assess the contai nment or spread

of the microorganism. If the mi croorganism to be rela.sed

is to benefit a. plant, specify the plant (scientific name,

cultivar and/or line). If this mi croorgani sm is to control

another microorganism, noxious weed, or animal pest, these

need to be specified and comply with EPA guidelines.

Prospective effects of the introduced mi croorgani sm on

non-tar get/ animals and inanimate objects should be
A

indicated as appropriate.

10. Specify access and security measures for the areas in which

tests will be performed.
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DEPARTMENT CF HEALTH AND HJMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
SUBGROUP OF WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES OF MEETING

SEPTEMBER 21, 1984

A subgroup of the Working Group on Release into the Environment met by telephone
conference call from 3:45 p.m. to 4:15 p.m. on September 21, 1984, to attempt
to develop a document dealing with points to consider in data submissions for

experiments involving field testing of microorganisms . Drs. George Lacy,
Thomas Pirone, Sue Tolin, Anne Vidaver , and Elizabeth Milewski participated.

Dr. Lacy introduced the document (Attachment I) which he and Dr. Tolin had
generated on the basis of the September 14, 1984, telephone conference call.
Drs. Vidaver and Pirone felt the document was well done; they had several minor
suggested modifications.

Dr. Vidaver thought the general outline was good; she suggested that the word
"characteristics" be substituted for the word "traits" wherever the word
"traits" appears in the document.

Dr. Tolin asked if item II-C should explicitly state that information on toxo-
genicity be included in any proposal. She noted that this idea is implied in
item II-C by the word "physiological." Drs. Vidaver and Pirone agreed that
toxogenicity is implied in the term "physiological" and need not be stated
explictly in the document.

Dr. Pirone questioned the language of item III-A-4; he wondered if this
language might be more logically included under item III-C-1. Dr. Lacy said
item III-A-4 attempts to ask the following question: if the ENA construct
consists of x + y, and x represents the gene, what is the function of the
excess of ENA, y? Would the presence of y affect the characteristics of the
organism? Dr. Lacy suggested the word "excess" might be added to the language
of item III-A-4 to clarify this concept.

Dr. Vidaver felt the language of item III-B-2 which contains a similar concept
was not clear. Item II-B-2 reads as follows:

"Describe the amount of any vector DNA remaining in the fined construction.
Is any effect anticipated from this ENA?

Dr. Lacy suggested that language might be modified to read as follows:

"Describe the amount of any vector ENA remaining in the final construction.
Predict whether any changes in pathological , ecological, physiological, or
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genetic properties of the host organism would be anticipated as the result
of any remaining vector ENA.

"

Dr. Vidaver noted that item III-B-3 should be reformated.

Dr. Pirone suggested the word "likely" be deleted frcm item III-B-3-a-iii.

Dr. Vidaver suggested the words "pathological, ecological, physiological" be
substituted for the words "pathologic, ecologic, physiologic" in items III-B-1,
III-D, and IV-C-3.

Dr. Vidaver questioned the construction of item D-2. She suggested the language
should read in part:

"Provide data related to any anticipated or non-anticipated effects of the
modified microorganism frcm microcosm, greenhouse, and/or growth chamber
experiments that sinulate natural conditions. The methods of detection and
sensitivity of sampling techniques, and periodicity of sampling should be
indicated. These studies should include assessment of the following items:"

Dr. Lacy suggested item III-A-4 might more logically be inserted in this document
as item D-2-d. Dr. Pirone agreed as population considerations would be important
here. Dr. Lacy felt one consideration under item D-2 would be whether the DNA
sequences to be introduced into the recipient organism might be adventitiously
contaminated by other DNA sequences frcm the DNA donor organism. Dr. ToLin
concerning the homogeneity of the ENA donor organism should be included in the
document. Dr. Vidaver thought the question of the homogeneity of the donor
might be addressed in item III-D.

Dr. Pirone noted that the phrase "including genetics" in items II-B and III-A-2
is very broad. Dr. Lacy said he had intended the phrase "including genetics"
to encorpass a request for information on the replication cycle. He noted that
RAC would need to evaluate as part of its review information on the replication
cycle of viruses and viroids. Dr. Vidaver suggested the qualifier "relevant"
be included before the word "genetics" in items II-B and III-A-2.

Dr. Lacy wondered whether investigators submitting proposals would recognize
that this request for relevant genetics would apply to RNA as well as DNA.
Dr. Tolin questioned whether the investigator would include information on
genetic variability and the stability of gencmes in their proposals

.

Dr. Lacy agreed that "relevant" might differ for different biological systems
and agreed to insert this word in items II-B and III-A-2. Dr. Vidaver agreed;
she felt no document could envisage every possibility.

Dr. Lacy questioned whether item IV-C-2 should be deleted. Dr. Tolin felt it
should remain in the document as this section refers to the genetically modified
organism.

Dr. Vidaver felt the language of item IV-E was not clear. Dr. Pirone agreed.
Dr. Lacy said the language of item IV-E was an attempt to request information
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on survival and dissemination. The working group suggested Dr. Milewski write
language to convey the idea that the modified organism should be ocmpared to
the wild-type parent organism.

The document as modified by the subgroup is Attachment II. This document will
be sent to the October 5, 1984, meeting of the Working Group in Release into
the Environment.

Executive Secretary
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19 September 1984

Dr. Elizabeth Milewski
Scientist Administrator
Office of Recombinant DNA Activities
National Institute of Allergy and

Infectious Diseases
Building 31, Room 310B
Bethesda, MD 20205

Dear Dr. Milewski:

Please please find enclosed a new version of the "points to

consider for release of microogani sms into the environment" based
on our telephone conference of 14 September 1984.

Sincerely

/
Sue A. Tolin
Prof essor
Plant Pathology

Associate Professor
Plant Pathology

cc:

Dr. T. P. Pirone
Dr. A. K. Vidaver
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Revisions by G. H. Lacy
and S. A. Tolin based

on A. Vidaver’s draft
of 30 August 1984

September 18, 1984

to Consider for Submission Under Section III-A-2.

Release of Microorganisms Containing Recombinant DNA Molecules into the
Environment

Experiments in this category require specific review by the RAC and NIH
and IBC approval before initiation. Review of experiments under this
category require submission of relevant information on the proposed
experiments to ORDA for publication in the Federal Register and inclusion

on the agenda of a RAC meeting.

The submission should include a statement of objectives and a description
of materials and methods, including methodology for monitoring the
experiments, and expected results. A summary of relevant background
information and preliminary results conducted under containment should
accompany the proposal. The following outline has been developed by the
Working Group for Release into the Environment as a suggested list of

Points to Consider for scientists preparing proposals. Information
submitted should include but not be limited to:

I. Summary of the experiment, including obj-ectives, significance, and
justification for the request.

II. Characteristics of the parental microorgani sm to be modified and

released into the environment

A. Identification, taxonomy, source, and strain

B. General biological character i sti cs, including replication cycle
and genetics.

C. Pathological, ecological, and physiological traits

D. Methods for detection and monitoring natural populations of

this microorganism. Give the sensitivity of these methods.

III. Characteristics of the modified microorganism to be released into the
environment

A. Source of the DNA sequences to be inserted into or used to modify
the mi croorgani sm to be released into the environment.

1. Identification, taxonomy, source and strain of organism
donating the DNA
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2. General biological characteri sties, including genetics

3. Pathological, ecological, and physiological traits

4. Document the means and sensitivity of the techniques by which
the presence or the absence of donor organism will

be assessed in the final population of microoorgani sms to

be released into the environment

B. Genetic manipulations: describe the method(s) by which the

DNA vector has been constructed and introduced. Include diagrams.

1. Describe the nature of the DNA inserted or modified
by the genetic manipulations. Document the amount of any donor

DNA in excess of the amount required for the minimal effective
genetic alteration in the final construction. Predict whether
any changes in pathologic, ecologic, physiologic or genetic
properties of host organism would be anticipated as the result
of the donor DNA.

2. Describe the amount of any vector DNA remaining in the final
construction. Is any effect anticipated from this DNA?

3. Describe the method of introduction of the DNA and selection
altered organisms.

a. If mi croorgani sms are used to introduce vectors or are
vectors themselves,

i. Indicate how they compare with wildtype strains.

ii. If disarmed pathogens are used to transmit the
vector, indicate factors that will most
likely prevent these microorganisms from
regaining or acquiring pathogenic potential.

iii. If the vector is likely to survive independently of

the host(s), refer to this possibility and provide any
available data to assess the probability of transfer
likely to other organisms

iv. If a microorganism will only be used to introduce
a vector (s) or are vectors themselves, document the
means and sensitivity of the techniques by which the
presence or the absence of the microorgani sm will be
assessed in the final construction to be released

D. Properties of the modified organism

1. Describe anticipated properties of the final population of

engineered organisms, with emphasis on the desired effect
and any other possible pathologic, ecologic, physiologic or

genetic effects.
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2.

Provide data related to any anticipated or non-anticipated
effects of the modified mi croorgani sm from microcosm,
greenhouse, and/or growth chamber experiments that simulate
natural conditions. These studies should include assessment
of the following items. The methods of detection and
sensitivity of sampling techniques, and periodicity of

sampling should be indicated.

a. Survival of the microorgani sm to be released

b. Replication of the mi croorgani sm to be released

c. Dissemination routes of the mi croorgani sm

IV. Release into the environment

A. Describe the experiment for release of the modified organism into

the environment. Provide information, including diagrams, of the

experimental location and the surrounding environs. Information
provided should include pertinent plant, soil, water, aerobiolo-
gic, and/or other data to assess the containment or spread of the
mi croorgani sm.

B. Indicate containment procedures in the event of accidental re-
lease as well as intentional release, and procedures for

emergency termination of the experiment. Specify access and
security measures for the area(s) in which the tests will be
perf ormed

C. If the microorganism to be released is to benefit a plant or

control another mi croorgani sm, a noxious weed, or an animal pest
of plants, provide the following information about that target
organism:

1. Identification, taxonomy, source, and strain

2. Genetic characteri sitics

3. Pathologic, ecologic, and physiologic traits

4. The anticipated mechanism of the interaction between the

released microorganism and the target organism

D. Describe the prospective effects of the introduced microorgani sm

on non-target plants, animals, and inanimate objects should be
indicated as appropriate

E. Describe monitoring procedures and their limits of detection for
survival, dissemination, and non-target interactions of the modi-
fied microorganism. Include periodicity of sampling and
rationales for monitoring procedures. Compare data collected
with effects of the non-modified wildtype microorgani sm most
similar to the modified organism at the experimental site.
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DEPARTMENT OF HEALTH & HUMAN SERVICES

September 26, 1984

Public Health Service

National Institutes of Health

Bethesda, Maryland 20205

Building : 31
Room : 3310
(301) 490- 6o51

MEMORANDUM

To: Working Group on Release into the Environment

From: Executive Secretary

Subject: Additional Materials for October 5, 1984, Meeting

Please find enclosed a working preliminary paper which will hopefuly serve as
the seminal document for our October 5 attempt to 'develop submission guidance
for investigators wishing to field test genetically modified microorganisms.

If you have any questions, please feel free to contact me at 301-496-6051.

ULH Li
Eli^beth Milewski, Eh.D.

Enclosure

Addresses

:

Dr . Arntzen
Dr. Clowes
Dr. Colwell
Dr. Fedoroff
Dr. Fowle
Dr. Gottesman
Dr. Hirano
Dr. Lacy
Dr. MoGarrity

Dr. Miller
Dr. Mitchell
Dr. Pimentel
Dr. Pirone
Dr. Praimer
Dr. Scandalios
Dr. Sharpies
Dr. Tolln
Dr. Vidaver
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September 21, 1984

POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING RELEASE OF MICROORGANISMS

CONTAINING RDOOMBIIANT DNA MOLECULES INTO THE ENVIRONMENT

Experiments in this category require specific review and approval before

initiation by the Recombinant DNA Advisory Committee (RAC) and the National

Institutes of Health (NIH) and the Institutional Biosafety Committee (IBC).

Relevant information on the proposed experiments should be submitted to the

Office of Recombinant DNA Activities (ORDA).

The submission should include a statement of objectives and a description of

materials and methods, including methodology for monitoring the experiments,

and expected results. A summary of relevant background information and

preliminary results conducted under containment should accompany the

proposal. The following outline has been developed by the Working Group

for Release into the Environment as a suggested list of Points to Consider

for scientists preparing proposals. Information submitted should include

but not be limited to:

I. Summary of the experiment including objectives, significance, and justifica-

tion for the request.

II. Characteristics of the parental microorganism to be modified and released

into the environment.

A. Identification, taxonomy, source, and strain.

B. General biological characteristics including replication cycle and

relevant genetics.
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C. Pathological, ecological, and physiological characteristics.

D. Methods for detection and monitoring natural populations of this

microorganism. Describe the sensitivity of these .methods.

III. Characteristics of the modified microorganism to be released into the

envirorrnent.

A. Source of the DMA sequences to be inserted into or used to modify

the microorganism to be released into the environment.

1. Identification, taxonomy, source, and strain of organism donating

the DMA.

2. General biological characteristics including relevant genetics.

3. Pathological, ecological, and physiological characteristics.

B. Genetic manipulations: describe the method(s) by vhich the DMA vector

has been constructed and introduced. Include diagrams as appropriate.

1. Describe the nature of the DMA inserted or modified by the genetic

manipulations. Document the amount of any donor DMA in excess of

the amount required for the minimal effective genetic alteration in

the fined, construction. Predict whether any changes in pathological,

ecological, physiological, or genetic properties of host organism

would be anticipated as the result of the excess donor DMA.

2. Describe the amount of any vector DMA remaining in the final

construction. Predict whether any changes in pathological

,
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ecological, physiological, or genetic properties of the host

organism would be anticipated as the result of any remaining

vector DNA.

3. Describe the method of introduction of the CNA and selection of

altered organisms. If microorganisms are used to introduce

vectors or are vectors themselves:

a. Indicate how they compare with wild-type strains;

b. If disarmed pathogens are used to transmit the vector, indicate

factors that will most likely prevent these microorganism from

regaining or acquiring pathogenic potential;

c. If the vector is likely to survive independently of the host(s),

refer to this possibility and provide any available data to

assess the probability of trams fer to other organisms;

d. If a microorganism will only be used to introduce a vector (s)

or are vectors themselves, document the means and sensitivity

of the techniques by vhich the presence or the absence of the

microorganism will be assessed in the final construction to be

released

.

C. Properties of the modified orgainism.

1. Describe anticipated properties of the final population of engineered

organisms with errphasis on the desired effect and any other possible

pathological , ecological, physiological , or genetic effects.
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2. Provide data related to any anticipated or non-anticipated effects

of the modified microorganism frcm microcosm, greenhouse, and/or

growth chamber experiments that simulate natural conditions. The

methods of detection and sensitivity of sanpling techniques and

periodicity of sampling should be indicated. These studies should

include assessment of the follcwing items.

a. Survival of the microorganism to be released.

b. Replication of the microorganism to be released.

c. Dissemination routes of the microorganism.

3. Document the means and- sensitivity of the techniques by vhich the

presence or the absence of donor organism will be assessed in the

finail population of microorganisms to be released into the environ-

ment.

IV. Release into the environment.

A. Describe the experiment involving release of the modified organism into

the environment. Provide information, including diagrams, of the

experimental location and the surrounding environs. Information

provided should include pertinent plant, soil, water, aerobiologic,

and/or other data to assess the containment or spread of the

microorganism.

B. Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination of
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the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

C. If the microorganism to be released is to benefit, a plant or control

another microorganism, a noxious weed, or an animal pest or plants,

provide the following information about that target organism:

1. Identification, taxoncmy, source, and strain;

2. Genetic characteristics;

3. Pathological, ecological, and physiological characterstics;

4. Ihe anticipated mechanism of the interaction between the released

microorganism and the target organism.

D. The prospective effects of the introduced microorganism on non-target

plants, animals, and inanimate objects should be described as appropriate.

E. Describe monitoring procedures and their limits of detection for survival,

dissemination, and non-target interactions of the modified microorganism.

Include periodicity of sampling and rationale for monitoring procedures.

Collect data to compare the modified organisms with the non-modified

wild-type microorganism most similar to the modified organism.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

may 3 1
e®4

SUBJECT: Request for Working Group Comments on an EPA Draft
Document: "Points To Consider In The Preparation Of
TSCA Premanufacture Notices For Genetically Engineered
Microorganisms"

TO:

FROM:

Gerard J. McGarrity, Ph.D.
Chair, Recombinant DNA Advisory Committee

Working Group on Release into the Environment

John R. Fowle , III. Ph.D.
Environmental Protection Agency

Representative to the Working Group

EPA would appreciate any comments by the Environmental
Release Working Group representatives on the attached draft
document. This material was modelled after the FDA approach of
providing general guidance to drug manufacturers, in the form of
"points to consider." Its purpose is to provide broad points to
consider in preparing premanufacture notices for genetically
engineered organisms which may be reviewed under the Toxic
Substances Control Act. It is intended to be used flexibly and
to evolve over time. Thus, EPA's purpose in developing this
guidance is similar to an immediate goal of this Working Group,
that is, to develop general guidelines for evaluating genetically
engineered organisms proposed for release into the environment.
In addition to soliciting your help and comments on this draft,
we hope that it may be useful to the Working Group's efforts.

The Agency intends to solicit wide public comment on a later
draft of this document by publishing it as background material to
EPA's planned Federal Register notice, and perhaps in other
forums which would insure its wide review.

Please note that the attached document is a draft prepared
by the Office of Toxic Substances staff, and should not be
considered an official EPA document.

We hope that it will be of interest and assistance to the
Working Group, and we look forward to your comments.
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ATTACHMENT VII OF THE MINUTES OF THE OCTOBER 5, 1984, MEETING IS THE

MAY 31, 1984, VERSION OF THE "POINTS TO CONSIDER IN THE PREPARATION OF

TSCA PREMANUFACTURE NOTICES EOR GENETICALLY-ENGINEERED MICROORGANISMS."

FOR FURTHER INFORMATION, CONTACT THE ENVIRONMENTAL PROTECTION AGENCY,

OFFICE OF TOXIC SUBSTANCES, TSCA ASSISTANCE OFFICE, ROOM E409, 401 M

STREET, S.W., WASHINGTON, D.C. 20460.
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ATTACHMENT VIII OF THE MINUTES OF THE OCTOBER 5, 1984, MEETING OF

THE WORKING GROUP ON RELEASE INTO THE ENVIRONMENT IS THE

SEPTEMBER 20, 1984, VERSION OF THE "POINTS TO CONSIDER IN THE

PREPARATION OF TSCA PREMANUFACTURE NOTICES FOR GENETICALLY-ENGINEERED

MICROORGANISMS." FOR FURTHER IMEORMATION CONTACT THE ENVIRONMENTAL

PROTECTION AGENCY , OFFICE OF TOXIC SUBSTANCES, TSCA ASSISTANCE OFFICE,

ROOM E409 , 401 M STREET, S.W. , WASHINGTON , D.C. 20460.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

orncc or
resTiciDts amo toxic substam

MEMORANDUM

SUBJECT: Working Group on Release into the Environment
Recombinant DNA Advisory Committee (RAC)

FROM: Carl Mazza, Science Advisor
Chemical Control Division (TS-794

TO: Elizabeth Milewski, Ph.D.
Department of Health and Human Services

Thank you for notifying us of the next meeting of the RAC's
Workgroup on release to the environment. We understand that the
primary purpose of that meeting is to develop guidelines for
investigators submitting proposals involving release of
microorganisms into the environment. This discussion is of
particular interest to the Environmental Protection Agency
because of our own work in developing such guidance both in the
Office of Pesticides Programs (OPP) and the Office of Toxic
Substances ( OTS ) . In this regard, there are several documents
that could be of use in your deliberations.

1. The "Points to Consider" staff document, prepared by OTS
which was distributed at the last meeting of the workgroup.

2. Subpart M, Assessment Guidelines for Microbial Pesticides
(Attached), while not specifically developed for genetically
engineered organisms, should provide useful information. It
has been made available to the workgroup in the past.

3. A list of information elements (attached) developed by OPP
that we believe are relevent to the assessment of small scale
field tests of genetically engineered microorganisms.
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We believe it would be useful to consider two other related
items at the October 5th meeting. In developing guidelines for
microorganisms in the environment, we think it would be helpful
to consider the availability and adequacy of guidelines for the
conduct of greenhouse and other experiments with recombinant DNA
microorganisms. Guidelines in this area are necessary to

distinguish experiments conducted in greenhouses from those
conducted in the open environment.

Finally, you may wish to discuss the status of the proposed
spring conference on "Risk Assessment" which is to be jointly
sponsored by interested Agencies. It is important to make
progress in the planning of this conference; it may be useful to
involve the workgroup more directly.

Attachment
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A. BACKGROUND INFORMATION ON TOE MICROBE

1. Identity of the microbe and means of detection using the most sensitive
and specific methods available.

2. Description of the natural habitat of the nonindiger.ous or parental
microoganism, including information on natural predators and parasites.

3. Information on infectivity and pathogenicity to nontarget organisms.

4. Information relevant to the survival and growth of the microbe in the

environment (e.g., laboratory or containment facility test data).

5. If the microbe is genetically altered, the following information should
be provided in addition to the information listed in numbers 1-4, above:

a. Information on the methods used to genetically alter the microbes.

b. The identity of the inserted/deleted gene segment in question (host

source, nature, base sequence data or enzyme restriction map of the
gene )

.

c. Information on the control region of the genes, and a description of the
new traits or characteristics that are intended to be expressed.

d. Information on genetic transfer and exchange with other organisms.

B. DESCRIPTION OF PROPOSED TEST

1. The purpose or objectives of the proposed testing.

2. A detailed description of the proposed testing program, including test

parameters

.

3. A designation of the pest organism(s) involved, (cannon and scientific
names)

.
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4. A statement of composition for the formulation to be tested, giving the
name and percentage by weight of each ingredient, active and inert,

and where applicable the number of viable microorganisms per unit weight
or volume of the product (or other appropriate system for designating
the quantity of active ingredient).

5. The amount of pesticide product proposed for use and the method of appli-
cation.

6. The States in which the proposed program will be conducted, and specific
identification of the exact location of the test site(s).

7. The crops, fauna, flora, geographical description of sites, dosage
rates, frequency, and situation of application on or in which the

pesticide is to be used.

8. A comparison of the natural habitat with the proposed test site.

9. The number of acres, number of structural sites, or number of animals by

State to be treated or included in the area of experimental use and the
procedure to be used to protect the tests from intrusion by unauthorized
individuals.

10. The proposed dates or period(s) during which the testing program is to

be conducted, and the manner in which supervision of the program will be
accomplished.

11. A description of the program for monitoring the microorganism during the
field test.

12. The method of disposal or sanitation of plants, animals, soils etc.,
which were exposed during or after the field test.

13. Means of evaluating potential adverse effects and methods of controlling
the microorganism if detected beyond the test area.
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ATTACHMENT X OF THE MINUTES OF THE OCTOBER 5, 1984, MEETING OF THE

WORKING GROUP ON RET .EASE INTO THE ENVIRONMENT IS THE ENVIRONMENTAL

PROTECTION AGENCY ANNOUNCEMENT: "MICROBIAL PESTICIEES; INTERIM POLICY

ON SMALL SCALE FIELD TESTING." FEDERAL REGISTER, VOLUME 49, PAGES

40659-40661

.
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POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING RELEASE OF MICROORGANISMS
CONTAINING RECOMBINANT ENA MOLECULES INTO THE ENVIRONMENT

D |

!

Experiments in this category require specific review by the Recanbinant DNA

Advisory Committee (RAC) and approval by the National Institutes of Health

(NIH) and the Institutional Biosafety Committee (IBC) before initiation. Relevant

information on the proposed experiments should be submitted to the Office of

Recombinant DNA Activities (ORDA).

The following outline has been developed by the Working Group for Release into

the Environment as a suggested list of Points to Consider for scientists

preparing proposals on release into the environment of microorganisms including

viruses

.

Logical framework for analysis (to be composed later)

I. SUMMARY OF THE EXPERIMENT INCLUDING OBJECTIVES, SIGNIFICANCE, AND JUSTIFICA-

TION FOR THE REQUEST

II. DERIVATION OF RECOMBINANT ORGANISM

A. Characteristics of the parental microorganism to be modified and released

into the environment

1. Identification, taxonomy, source, and strain

2. Relevant genetics, transfer capability, reproduction cycle(s)
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B. Molecular Biology of Modifications

1 . Introduced Genes

Source of the DNA sequences to be inserted into or used to modify

the microorganism to be released into the environment

a. Identification, taxonomy, source, and strain of organism donating

the DNA.

b. General biological characteristics including relevant genetics

2 . Construction of Reccmbinant

Genetic manipulations: describe the method(s) by which the DNA

vector has been constructed and introduced. Include diagrams as

appropriate.

a. Describe the method of introduction of the DNA and selection of

altered organisms.

b. Describe the nature of the DNA inserted or modified by the

genetic manipulations. Document the amount of any donor DNA in

excess of the amount required for the minimal effective genetic

alteration in the final construction.

c. Describe the amount of any vector DNA remaining in the final

construction.
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3 . Stability and Expression

a. Stability of recombinant organism

b. Expression of introduced genetic material

C. Is the organism exenpt for laboratory experiments? On what basis?

If not, what containment is required for laboratory experiments?

III. ENVIRONMENTAL CONSIDERATIONS

The intent of gathering ecological information is to assess the likelihood

of survival, establishment, and dispersal of the recombinant organism and

the likelihood of adverse effects.

For this purpose, information should be provided, where possible and

apprcpriate, on: (i) relevant ecological and evolutionary characteristics

of the nonmodified (parent) organism; (ii) the corresponding characteristics

of the modified ( recaribinant) organism, vhere possible; and (iii) the

physiological and ecological role of donated genetic sequences in the donor

organism(s)

.

To this end, the nomodified and modified organism should be compared and

contrasted with respect to the following characteristics, vhere possible

and apprcpriate:

A. Habitat and dispersal

B. Physical and chemical factors influencing survival and growth

C. Biological interactions, including where apprcpriate
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1 . Host range

2. Interaction with predators, parasites, and pathogens

3. Interaction with competitors

4. Likelihood of post-release evolutionary shifts in these biological

interactions

D. Likelihood of exchange of genetic information between the recombinant

organism and other organisms

IV. EXPERIMENTS/FIELD TEST TO BE PERFORMED

A. Conditions of the experiment

Describe the experiment involving release of the modified organism into

the environment. Provide information, including diagrams, of the

experimental location and the surrounding environs. Information provided

should include pertinent plant, soil, water, aerobiologic , and/or other

data to assess the containment or spread of the microorganism.

B. Provide data related to any anticipated or non-anticipated effects of

the modified microorganism on target and non-target organisms from

microcosm, greenhouse, and/or growth chamber experiments that simulate

natural conditions. The methods of detection and sensitivity of sampling

techniques and periodicity of sampling should be indicated. These

studies should include assessment of the following items:

a. Survival of the microorganism to be released
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b. Replication of the microorganism to be released

c. Dissemination routes of the microorganism

C. Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination

of the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

D. Described monitoring precedures and their limits of detection for

survival, dissemination, and non-target interactions of the modified

microorganism. Include periodicity of sampling and rationale for

monitoring precedures. Collect data to ocmpare the modified organism

with the non-modified wild-type microorganism most similar to the

modified organism. These data should be submitted to RAC for evaluation.

V. SUMMARY

Summarize risk assessment conclusions and justification for safe conduct of

experiment

.
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III . Environmental Considerations

Ecological and evolutionary characteristics of the parent organism will

be significant in predicting the survival, persistance, dispersal, and

effect of the recombinant . Therefore, points are suggested to assess:

A. 1. Survival, multiplication, and dispersal

2. Habitat and dispersal

3 . Growth characterists

4. Conditions affecting survival, multiplication, and dispersal

B. l. Adverse effects

2. Biological interaction

a . Host range

b. Predators

c. Competitors

d. Mutualistic interactions

3. Evolutionary considerations

4. Stability and transferability
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Format

I

.

Title

II. Introduction: two to three paragraphs following existing format

III. "Checklist" (example to follow belcw)

IV. Discussion: One or more paragraphs on each point in the checklist. To be

developed by: (a) rough draft of assigned sessions by working group par-

ticipants (1 week); (b) revision by mailing (2-3 weeks); and (c) surmary by

ORDA office—mailed out for final carments. This action meets the public

education and justification needs to the document. Includes non-inclusive

examples.

"Checklist"

1. Narrative statement of the trial (test—don't use "experiment") to be con-

ducted including objectives, uniqueness of tests, and potential significance.

2. Description of the microorganism to be released. (Microorganism defined

as a virus, prokaryotic organism, or fungi.)

a. Identity of microbe to be released, and means of detection using the

most sensitive and specific methods available.

b. Description of known natural distribution and habitat of the parent

microorganism (parent microorganism—the parent organism frcm which the

organism to be released was derived by cell division and which was
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altered in the laboratory by rDNA techniques) including information on

natural life cycle, kncwn predators, hosts, and parasites.

c. Information on infectivity and pathogenicity of parent organism.

d. See EPA document (Attachment X if these Attachments), page 6, item 4,

of the parent microbe.

[Executive Secretary's Note: Item 4 reads as follows: Information

relevant to the survival and growth of the microbe in the environment

(e.g., laboratory or containment facility test data).]

e. Provide information to describe how the parent microbe was genetically

altered

.

(1) See EPA document, page 6, item 5a.

[Executive Secretary's Note: Item 5a reads as follows: Informa-

tion cxi the methods used to genetically alter the microbes.]

(2) See EPA document, item, item 5b.

[Executive Secretary's Note: Item 5b reads as follows: The

identity of the inserted/deleted gene segment in question (host

source, nature, base sequence data, or enzyme restriction map of

the gene ) .

]
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(3) Information on the control region of genes encoded in the transferred

DNA, and a description of the new traits or characteristics that

are intended to be expressed.

(4) Provide known information on activity of parent microorganism,

competency for genetic transfer, and exchange with other organisms.

3. Description of Preposed Test

a. Same as EPA document, page 6, item 2 (delete item 1)

[Executive Secretary's Note: Item 2 reads as follows: A detailed

description of the proposed testing program, including test parameters.]

b. Where applicable, describe the agriculturally important organism(s)

which is (are) targeted to be affected (defined as the target organism)

by the release microorganism in this test.

c. Where appropriate describe organisms likely to be at the test site

which are taxoncmical ly related (need stricter definition) to the

target organism (and give estimate of rates of genetic exchange).

d. Where applicable provide a summary of measures which will be used to

remove or reduce in volume the quantity of applied microorganism from

the test site upon completion of the test. Include means of monitoring

and quantifying organisms remaining.

e. See EPA document, page 7, item 6.

[79 ]



Attachment XIII- Page 4

4

[Executive Secretary's Note: Item 6 reads as follows: The States in

which the proposed program will be conducted and specific identifica-

tion of the exact location of the test site(s).]

f. See EPA document, page 7, item 7.

[Executive Secretary's Note: Item 7 reads as follows: The crops, fauna,

flora, geographical description of treatment sites, dosage rates,

frequency of application, on or in which the pesticide is to be used.]

g. A comparison of the natural habitat of the parent organism with the

proposed test site.

h. The number of acres, size, and volume of ponds, or number of structural

sites and the estimated plants density at the test site, or the number

of animals as in the EPA document, page 7, item 8.

[Executive Secretary's Note: Item 8 reads as follows: A comparison of

the natural habitat (of the nonindigenous or parental microorganism)

with the proposed test site.]

i. j, k, and 1 same as EPA document, page 7, items 10, 11, 12, and 13.

[Executive Secretary's Note: Items 10, 11, 12 and 13 reads as follows:

10. The proposed dates or period(s) during which the testing program

is to be conducted, and the manner in which supervision of the program

will be accomplished.
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11. A description of the program for monitoring the microorganisms

during the field test and minimizing its movement frcm the test

site.

12. The method of disposal or sanitation of plants, animals, soils

etc., which were exposed during or after the field test.

13. Means of evaluating potential adverse effects and methods of

controlling the microorganisms if detected beyond the test area.
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POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING RELEASE OF MICROORGANISMS

CONTAINING RECOMBINANT DNA MOLECULES INTO THE ENVIRONMENT

Experiments in this category require specific review by the Recombinant CNA

Advisory Ccrrmittee (RAC) and approval by the National Institutes of Health

(NIH) and the Institutional Biosafety Committee (IBC) before initiation.

Relevant information on the proposed experiments should be submitted to the

Office of Reccmbinant CNA Activities (ORDA)

.

The following outline has been developed by the Working Group on Release into

the Environment as a suggested list of "Points to Consider" for scientists

preparing proposals on release into the environment of microorganisms including

viruses

.

The review of proposals for environmental release of organisms containing

recombinant DNA is best done on a case-by-case basis. Given the infinite range

of possible organisms and possible environments no single set of tests is likely

to answer all questions. However, seme common considerations allow the con-

struction of "Points to Consider" such as those belcw.

For the evaluation of the risk associated with the release of a recombinant CNA

containing organism into the environment, the probability of an adverse effect

will be the product of the probabilities of each of the following three factors.

If the probability of any one of these factors is zero, the risk should be

considered zero.

1) Is the organism unique? The special concern given to recombinant CNA

containing organisms is based on the assumption that the organism being

RELEASE INTO THE ENVIRONMENT
WORKING GROUP DRAFT, 10/5/84
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considered did not exist before in nature and, therefore, may have same

unexpected properties. If the organism is essentially identical to one

found in nature, then it can be treated in the same way as natural analog

.

The Guidelines for Research Involving Recombinant ENA Molecules exempt

certain organisms from the requirements of the Guidelines because they

represent variants which may arise by natural means (see Sections III-D-2,

III-D-3, and III-D-4). Thus, vhile sill experiments involving release of

recombinant DNA containing organisms must undergo NIH review (under Section

III-A-2), the probability of a unique organism being formed should be

relatively lew for those organisms vhich meet the requirements of Sections

III-D-2, III-D-3, and III-D-4.

2) What is the probability of the establishment in the environment of the

recombinant organism or the recombinant DNA it contains. Survival of the

organism, stability of the inserted ENA, and ability of the organism to

grow and compete with other organisms will all be relevant in detemining

this probability value. In addition, the possible mechanisms for transfer

of the recombinant DNA to other organisms and the availability of those

organisms at the release site will be important. Finally, the nurrber of

organisms to be released will help determine hew stability and transfer

information should be interpreted

.

3) What is the probability of the organism or a product of the organism causing

ham? For this consideration, one should assume that establishment in the

environment has occurred. The probability of ham can be estimated from

an analysis of the known properties of the parental unmodified organism.
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and an informed judgement about the role the introduced material is likely

to play in changing those properties. Results from laboratory and greenhouse

tests will serve as the first tests of a prediction, but results from prelim-

inary field tests will be the best test for unexpected consequences.

I. Surrary

Surmary of the proposed trial including objectives, significance, and

justification for the request.

II . Derivation of Modified Organism to be Released

A. Characteristics of the nonrrodified parental microorganism to be modified

and released into the environment

1. Identification, taxoncmy, source, and strain.

2. Information on genetic transfer capability and reproduction cycle.

B. Molecular Biology of Modifications

1 . Introduced Genes

Source of the DNA sequences used to modify the microorganism to be

released into the environment.

a. Identification, taxoncmy, source, and strain of organism

donating the DMA.

b. General biological characteristics including relevant genetics.

2 . Construction of Modified Organism
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a. Describe the method ( s ) by which the vector carrying the insert

has been constructed. Include diagrams as apprcpriate.

Describe the nature of the nucleic acid inserted or rrodified

by the genetic manipulations

.

b. Describe the method of introduction of the vector carrying the

insert into the modified organisms and selection of altered

organisms.

c. Specify the amount and nature of any vector and/or donor DNA

remaining in the final construction.

d. Specify the physical and biological containment conditions

necessary for the modified organism.

3. Stability and Expression

a. Stability of recombinant organism.

b. Expression of introduced genetic material.

Ill . Environmental Considerations

The intent of gathering ecological information is to assess the liklihood

of adverse effects in the event of survival, establishment, or dispersal

of the modified organism. For this purpose, information should be provided

where possible and appropriate on: (i) relevant ecological and evolutionary

characteristics of the nonrrodified (parent) organism; (ii) the corresponding

characteristics of the modified (recombinant) organism; and (iii) the

physiological and ecological role of donated genetic sequences in the donor

organism(s)

.
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To this end, the nomoditied and modified organisms should be compared and

contrasted with respect to the following characteristics, vhere possible

and appropriate:

A. Habitat and dispersal

Kncwn and predicted environmental conditions vhich affect survival,

multiplication, and dissemination.

B. Biological interactions including (where appropriate):

1. Pathogenicity, infectivity (acute or chronic), toxicity, virulence,

colonization, or pathogen vector in animals, plants, or microorganisms.

2 . Host range

3. Known or predicted effects on other organisms in the environment

including effects on competitors
,
prey, hosts, symbionts, predators,

parasites, and pathogens.

4. Known or predicted involvement in biogeochemical processes (e.g.,

mineral cycling, cellulose and lignin degradation, nitrogen fixation).

5. Likelihood of post-release evolutionary shifts in these biological

interactions

.

6. Likelihood of exchange of genetic information between the modified

organism and other organisms in nature.

IV. Trials to be Conducted
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A. Conditions of the trial

Describe the trial involving release of the modified organism into the

environment

:

1. Amounts of organisms and methods of application.

2. Provide information including diagrams of the experimental

location and the immediate surroundings. Describe characteristics

of the site that 'would influence containment or dispersal.

3. If the modified organism has a target organism, provide the

following:

a. Identification, taxonomy, and strain;

b. The anticipated mechanism and result of the interaction between

the released microorganism and the target organism.

B. Provide data related to any anticipated or non-anticipated effects of

the modified microorganism on target and non-target organisms from

microcosm, greenhouse, and/or growth chamber experiments that simulate

trial conditions. The methods of detection and sensitivity of sampling

techniques and periodicity of sampling should be indicated. These

studies should include assessment of the following items:

1. Survival of the modified organism.

2. Replication of the modified organism.

3. Dissemination routes of the modified organism.
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C. Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination

of the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

D. Monitoring

Describe monitoring procedures and their limits of detection for survival,

dissemination, and non-target interactions of the rrodified microorganism.

Include periodicity of sampling and rationale for monitoring procedures.

Collect data to compare the modified organisms with the non-modified

microorganism most similar to the modified organism at the site of the

trial. Results of monitoring should be submitted to RAC.

V. Summary

Summarize risk assessment conclusions and justification for safe conduct

of experiment.
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DEPARTMENT OF HEALTH MD HJMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON HUMAN GENE THERAPY

MINUTES OF MEETING1

OCTOBER 12, 1984

The Working Group on Human Gene Therapy of the Recombinant ENA Advisory Ccmmittee
was convened at 9:00 a.m. on October 12, 1984, at the National Institutes of
Health, Building 31C, Conference Room 9, 9000 Rockville Pike, Bethesda, Maryland
20205. The meeting was open to the public. Dr. LeRoy Walters was chair. The
foHewing people were present for all or part of the meeting:

Working Group Members:

W. French Anderson
Judith Areen
Richard Axel
Alexander Capron
James Childress
Samuel Gorovitz
Susan Gottesman
Clifford Grobetein

Maurice Mahoney
Robert Mitchell
Amo Motulsky
Robert Murray
Harold Varmus
LeRcy Walters
William Gartland

(Executive Secretary)

A working group roster is attached (Attachment I).

Liaison Representatives

:

Charles McCarthy, National Institutes of Health
Henry Miller, Pood and Drug Administration

Other National Institutes of Health Staff:

Stanley Barban, NIAID
Fred Bergmann, NIGMS
Irene Eckstrand, NIGMS
Elizabeth Milewski, NIAID

Others:

Irene Brandt, Eli Lilly and Company
Karen Ekelman, University of Maryland
Judy Johnson, Library of Congress
Herman Lewis, National Science Foundation
Kim McDonald, Chronicle of Higher Education
Robert Mullan Cook-Deegan, Office of Technology Assessment, U.S. Congress
Greg Pearson, The Blue Sheet
Jchn Sharp, Eli Lilly and Company

^The working group is advisory to the RAC, and its recommendations should not
be considered as final or accepted.
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Dr. LeRoy Walters, Chair, called the meeting of the Working Group on Hunan Gene
Therapy to order at 9:13 a.m. on October 12, 1984. Dr. Walters weleaned the
participants and asked them to identify themselves.

Dr. Walters drew the attention of the working group to a draft document
(Attachment II) which had been prepared by a volunteer subgroup (Ms. Areen,
Mr. Capron, and Drs. Anderson, Gartland, Gorcvitz, Gottesman, Milewski, Miller,
Murray, and Walters) of the working group. The subgroup had used four sources
to develop the draft document: (1) The Department of Health and Human Services
(DHHS) Hunan Subjects Regulations; (2) the document Splicing Life by the
President's Canmission for the Study of Ethical Problems in Medicine and
Biomedical and Behavioral Research; (3) the Pood and Drug Administration (FDA)

IND Medical Review Guidelines (Attachment III); and (4) the FDA Points to
Consider in the Characterization of Cell Lines Used to Produce Biologicals
(Attachment IV).

Dr. Walters asked the working group to begin by offering general canrrents on
the draft document (Attachment II). He asked the working group to focus primarily
on whether the document omitted important points or had skewed or wrong emphases.

Dr. Varmus said the draft document (Attachment II) attanpts to elicit information
but does not indicate guidelines for making decisions. For example, the document
does not indicate what clinical goals the working group might consider legitimate.
Dr. Walters agreed the draft document raises questions but gives no indication
of what would be satisfactory answers. He asked the working group to consider
whether this approach was appropriate.

Dr. Anderson said at some time the working group might have to decide whether
there might be a "right" answer for sane questions. He thought the working
group could defer that type of discussion, however, until the first human gene
therapy proposals have been received.

Dr. Gottesman suggested the document should contain an introduction or preamble
which helps to orient the investigator; the preamble would explain why the
working group is looking for particular information and would indicate the
amount of detail a submission should possess. She thought the preamble should
state that the points to consider document w/as developed on the assumption that
it applies to somatic cell therapy.

Dr. Motulsky said although gene therapy has a special aura, it does not raise
special or unique concerns. Most of considerations pertinent to gene therapy are
also pertinent to other therapies. He said a preamble to the working group
document should state that gene therapy differs from other therapies only in
the use of DNA.

Dr. Gorovitz said the public perceives gene therapy as special. He argued that
the working group must do more than simply say a therapy presents "no special
risk." He said genuine concern exists amoung the public and even ill-grcunded

concerns can have a great impact. He offered as an example the moratorium the
U.S. imposed on experiments to further knowledge in _in vitro fertilization of

human embryos ; this moratorium was imposed because of ill-informed public
concern and resulted in the technology being developed with private finds
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outside of the U.S. The government can now exert only limited influence on the
application of the technology as no public funds were used in developing it.

Dr. Gorovitz said seme segments of the public are deeply frightened by the
prospect of human gene therapy. He offered the example of the lawsuit recently
filed by the Foundation on Economic Trends and the Humane Society of the United
States against the U.S. Department of Agriculture (USDA) concerning the project
involving introducing the human growth hormone gene into sheep and pigs. He
thought the preamble proposed by Dr. Gottesman should suggest that investigators
may have sane responsibility to educate the public and to dispel fears.

Dr. Miller said investigators have two primary responsibilities: to respect
medical ethics and to respect medical science. He did not think investigators
should be responsible for educating the public. Dr. Childress said although it
might be politically advantageous to educate the public, investigators have no
responsibility to do so.

Dr. McCarthy felt the subgroup draft document (Attachment II) did not give
sufficient attention to certain informed consent issues such as confidentiality.
He said the Recombinant CNA Advisory Committee (RAC) and the working group
might attempt to ensure the patient's privacy but cannot guarantee the actions
of the courts and the press. Dr. McCarthy felt the media would show a great
deal of interest in human gene therapy; he reminded the group that in the
Martin Cline case the media invaded the patients' privacy. He said public
interest in human gene therapy may alter the traditional balance between the
individual's privacy rights and the public's right to knew.

Dr. Grobstein said the working group in protecting the patient's rights also
protects the public interest.

Dr. Childress said a distinction can be made between public curiosity and the
public's right to know. He said the draft document should address issues such
as whether RAC or working group meetings at which protocols will be reviewed
are open to the public.

Ms. Areen felt the draft document (Attachment II) did not sufficiently deal
with issues of informed consent for children. She said the regulations for

children differ from those for adults; the regulations for children emphasize
the concept of the child receiving direct benefit from the procedure. If it is
not obvious that the child will directly benefit, the approval of the Secretary,
Health and Human Services (HHS), must be sought and obtained. Ms. Areen said
the working group document should clearly state and reinforce existing federal
regulations

.

Mr. Capron said the weight the working group document gives to various informed
consent issues depends on the mechanisms of the review process, particularly
the respective roles of RAC and the Institutional Review Boards (IRBs). He
thought the subgroup based the draft document (Attachment II) on the premise
that the IRBs are fully competent to address informed consent issues, and RAC's
review would not overlap with these IRB responsibilities.
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Dr. Motulsky agreed with Mr. Capron and said unless informed consent considerations
for human gene therapy differ fron other therapies, the working group should
not spend much time discussing these considerations. He asked if the introduction
of HWA into a patient would raise different informed consent issues. Dr. Miller
contended it would not. He offered an example of a therapy involving introduction I

of DNA into human subjects: the polynucleotide poly IC is administered to
patients to induce interferon production.

Dr. Mahoney said although gene therapy does not present many issues vhich differ
significantly frcm those confronted with other types of therapy, the expectation
being created in the public mind differs frcm the way in which science progresses.
The public expects this therapy to provide cures; however, a partial amelioration
of the downward course of these illnesses is an acceptable therapeutic goal.
Dr. Walters agreed and said human gene therapy may be analogous to the treatment
of childhood leukemia where no single treatment affected a cure but used together
these treatments have greatly improved the survival rate.

Dr. Miller said human gene therapy will not present considerations different
from those already seen and faced everyday with other therapies. He thought
the subgroup draft document overemphasized informed consent issues and did not

offer enough detail on the types of scientific information the investigator
should provide for review. Dr. Miller said the working group should pro/ide
a data checklist for investigators and not create guidelines or forums for

public opinion.

Dr. Grobstein said the working group has two o/erlapping responsibilities: (1)

to review proposals from a technical aspect, and (2) to function in the formation
of public policy. Although these two reponsibilities overlap, they should not
compete and both aspects must be considered by the working group. Dr. Grobstein
pointed out that public perceptions, vhether correct or incorrect, are part of
public policy and must be considered. Mr. Mitchell agreed with Dr. Grobstein.
He said legitimate public interest is the degree to which the public is

interested

.

Dr. Grobstein said a working group draft document should have two sections: the
first section should set the context for review, and the second section should
detail both technical and public policy considerations.

Dr. Grobstein felt the working group document should inform the IRB and the
Institutional Biosafety Committee (IBC) of \hat RAC and its walking groups would
evaluate in the review process.

Dr. Gottesman said the working group will eventually be asked to review proposals
involving germ line gene therapy; this type of therapy is probably the public's
major concern. For the more immediate proposals involving somatic cell therapy,
the working group must translate scientific information for the public and
explicitly explain why somatic cell gene therapy presents no special considerations
beyond those encountered in other therapies.

Dr. Gottesman suggested the preamble of a working group document should explain

the review process. The proposal would first be reviewed by the local IRB to
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determine whether the protocol is appropriate and safe, and the procedure would
benefit the patient. The Working Group on Human Gene Therapy might help IRBs
address specific questions, particularly if the IRB is subjected to a great
deal of publicity. The local IBC would then review the proposal. The proposal
would subsequently be reviewed by RAC and its working group, and the technical
aspects of the proposal would be translated to make than understandable to the
public. This might be accomplished in the Federal Register announcing
the decision of the Director, National Institutes of Health (NIH) . RAC and
its working groups might also address in the Federal Register decision document
the issues outlined in Part II of the draft document (Attachment II). Mr. Capron
agreed.

Dr. Anderson felt the public should have an opportunity to participate in the
review process; he questioned whether announcing the decision and educating the
public in the same Federal Register would be an adequate way to permit public
participation. Mr. Capron said although technical aspects of proposals would be
translated into public policy in the Federal Register announcenent, the public
would have prior opportunity to participate in the review process by responding
to Federal Register announcements of proposals, by attending working group or
RAC meetings, and by participating in the development of the points to consider
document.

Dr. Gorovitz said the working group document should state review requirements and
rationales for requesting information. The public could then see the components
of proposals even though these components would not be assembled into final

form until the Federal Register announcement of the NIH Director's decision.

Dr. Gorovitz asked if the working group agreed the group has a dual agenda.
He said he heard two different concepts of the working group's mandate. He
thought Dr. Miller saw the group's work as being purely technical; other members
felt the group had to address both technical and public policy issues. He
wished to resolve this fundamental di sagreorient before the working group
proceeded.

Dr. Miller said he did not think the working group should pander to the public
by considering public opinion and attempting to formulate public policy issues.

Dr. Grobstein said the charge to the working group clearly stated the group
would address both technical and public policy issues.

Dr. Varmus said public policy issues in this case are the flip-side of the
technical issues. He said the working group must be responsive to the public.

Dr. Mahoney said the U.S. is not a scientific aristocracy, and the working
group must interact with and educate the public. If the public has concerns
in the technical and public policy areas, these concerns must be addressed

.

Mr. Capron said the function of the working group and of the NIH is to protect
the public interest. The working group must design its documents to show how
the public interest will be protected in the review of human gene therapy
protocols

.

[ 93 ]



6

Dr. Gorovitz said in a democracy no individual should be so disparaging as to
call attempts to inform the public "pandering." He said seme segments of the
public are genuinely concerned about the potential applications of human gene
therapy, and these concerns must be taken into account. He reminded the group
that the courts are open to the full spectrum of the public, and the influence
of public groups will be felt through the courts.

Dr. Gorovitz said one way of protecting the public interest is to defend against
the loss of worthy beneficial treatments because of actions by an uninformed
segment of the public. He reminded the ccrmittee that one injunction can
block research that has sailed through technical review. He said by educating
the public the working group would minimize the extent to which ill-informed
segments of the public exert influence.

Dr. Walters suggested the working group proceed through the subgroup draft
documents (Attachment II) point by point.

Dr. Gottesman reiterated that the entire working group document should be
prefaced by a preamble which would state the scope of the document, the
review procedure to be followed, and the purpose of the review. The
preamble might also address the issue of vhether there are any considerations
unique to human gene therapy; this might include questions of whether risks
exist in the procedure or whether the recombinant vector might spread . Ethical
implications, particularly as they apply to somatic cell therapy as opposed to
germ line cell therapy, could also be mentioned.

Dr. Gottesman thought the preamble to the working group document should offer
general advice to the investigator; requests for specific data and information
would appear in the body of the document. She thought specific examples of
diseases currently thought to be amenable to gene therapy should net be listed
in the preamble as she felt this might eventually restrict both the investigator
and the working group.

Dr. Gorcvitz suggested the working group document should be prefaced by the
preamble suggested by Dr. Gottesman, should then call attention to all existing
applicable regulations, and should finally specify what additional information
would be required by the working group for RAC review of protocols involving
human gene therapy.

Dr. Capron suggested the preamble might indicate why such a structure was
chosen. He said the preamble might also indicate IRB responsibilities, and
then state that for reviews of human gene therapy protocols the RAC and its
working group® would evaluate specific additional information.

Dr. Motulsky suggested the introductory preamble to the document should state
that the "points to consider" document has been constructed to aid RAC and
working group review and perhaps to aid IRBs and investigators and is not
intended to be rigid policy. Dr. Gottesman agreed; she said the RAC should
accept this as a points to consider document which will evolve as the technology
evolves. A points to consider document would be a working document and not
part of the NIH Guidelines for Research Involving Recombinant ENA Molecules.
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Dr. Anderson thought the public would be reassured if the first gene therapy
proposals are reviewed by a public body such as the RAC. He thought a statement
indicating RAC's responsibilities should be included in the preamble to the
document.

Dr. Gottesman thought the preamble to the document should explain that review
will be based on available scientific information. She said RAC's role is not
one of enforcement but rather one of evaluation.

Dr. Walters called the attention of the working group to Section I of the
document which listed quotations excerpted fron DHHS regulations dealing with
informed consent and IRB guidelines.

Dr. McCarthy said inclusion of selected excerpts from the EHHS regulations in

the working group document implies not all the EHHS human subject regulations
will apply to human gene therapy protocols. He thought the working group
document should simply state that the EHHS regulations regarding the use of
human subjects apply in toto.

Ms. Areen agreed with CP. McCarthy. She said her concern with the portion of
the subgroup draft document (Attachment II) referring to the use of children in
research protocols stems frcm a similar observation.

Dr. Walters then drew the attention of the working group to Section I-A-l, The
Disease and Alternative Therapies , of the document. Dr. Childress suggested
this section might request a cost ccmparison between alternative therapies and
human gene therapy.

Dr. Motulsky said minor successes and the parameters used to follcw the patient
should also be requested in this section of the document. He explained that in
some diseases the natural history of the disease varies, and it is difficult to
gauge what is happening.

Dr. Murray said range of expression is part of the natural history of the
disease, and the working group document should address differences in the range
of expression. He suggested the investigator who chooses to attempt therapy of
a disease difficult to treat might have a simpler task of explaining why he has
chosen to attempt gene therapy with that particular disease.

Mr. Capron asked if the working group would insist that protocols reviewed at
this time only address a disease that is not treatable by other therapies.

Dr. Walters said he would substitute the word "amelioration" for the word
"success" in item I-A-l-b of the working group document (Attachment II) .

Dr. Anderson said the document should ask the investigator why this particular
disease is appropriately approached in this manner at this time. The document
should clearly indicate what information the working group is seeking. In this
way, the public wall see exactly what information is being evaluated.
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Dr. Grobstein questioned whether Section I-A-l of the working group document
should ask why the investigator wishes to treat a specific disease. He suggested
a preamble bo Section I might request this information as part of the description
of the natural history of the disease. He noted that an investigator might
have criteria which the working group had not envisaged.

nr. Gottesman said the working group document should require a summary as part
of the submission. This summary should state why the disease was chosen ard
what criteria would be used to gauge success. Dr. Gottesman said Section I-B,

Prior Laboratory Research , of the document should pose detailed questions on
test parameters.

Dr. Motulsky asked if the working group should address the question of whether
a patient in the more advanced stages of a disease should be treated first or
the patient in earlier stages of the illness.

Dr. Anderson noted that in many of these illnesses the young patient is frequently
not yet as affected by the disease ard thus might most benefit from therapy.
Oi the other hand, the older patient might also be helped; and the use of the
procedure in such patients might be ethically more acceptable.

Dr. Anderson said an investigator does not wish to discover after the proposal
has been submitted for review that the working group has a bias or prejudgement
concerning the type of candidate the working group would prefer as the first
patient. He said the investigator would like to have some indication of the
working group bias if a bias exists. Dr. Motulsky felt the working group would
have to proceed on a case-by-case basis, but thought this issue might be
discussed in the preamble to the working group document.

Dr. Miller called the attention of the working group to the FDA manual, IND
Medical Review Guidelines (Attachment III). He said the FEA manual offers a
general indication of the information required for review and then details a
specific comprehensive list of necessary information. He suggested the working
group incorporate this portion of the FDA manual into the working group document.
Mr. Capron disagreed with Dr. Miller's proposal; he thought the working group
draft document more specifically addresses issues in human gene therapy than
does the FDA manual . Dr. Miller said the working group would have to assure
the identity and potency of the ENA preparation and would have to develop
prodecures for stratifying patients; detailed requests for these types of
information are listed in the FDA manual. Dr. Capron suggested the FDA manual
might be referenced by the working group document in order to avoid unnecessary
duplication of information.

Dr. Miller felt simply referencing the FDA manual would produce an incomplete
document; the FDA manual is not publically available even though it is in the
public domain. Ms. Areen supported Dr. Miller's suggestion that the information
from the FDA manual be incorporated into the working group draft document.

Dr. Walters suggested most of the relevant information from the FDA manual
(Attachment III) has already been incorporated into the working group document
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(Attachment II). He suggested the working group compare the FDA manual to the
draft document.

Dr. McCarthy questioned whether the working group document should address the
issue of "costs;" costs could include the cost of funding the basic research,
the cost to the institution, and the cost to the patient. He said currently
the question of what costs might or should be passed on to the patient is a

focus of public debate. Dr. McCarthy thought the working group should consider
the cost issue in greater detail as the IRBs have neither the expertise nor the
information necessary to evaluate this topic. Mr. Capron said the language of
the working group document only refers to a comparison of the cost of gene
therapy to the cost of alternative therapies. Dr. Gottesman felt the working
group might consider the question of who controls access to human gene therapy
when the federal government finds the research.

Dr. Gorovitz said the patient should be informed of the projected cost of the
treatment in the consent agreement before therapy begins.

Dr. Motulsky said the working group should consider whether restraints imposed
on human gene therapy might affect the type of therapy eventually available to
the public. Such a development might be detrimental to the public; therapies
which are less successful or "good" might became more widely available because
they had not been restrained. Dr. Anderson agreed the working group must walk
a fine line between reviewing the issues and delaying research.

Dr. Miller and Ms. Areen offered the working group an alternative document to
the draft (Attachment II) developed by Dr. Walters and the volunteer subgroup.
The document proposed by Dr. Miller and Ms. Areen would eliminate much of Part
I of the working group document (Attachment II) and substitute portions of the
FDA manual (Attachment III).

Dr. Axel strongly protested that the alternative document preposed by Dr. Miller
and Ms. Areen did not begin to approach the issues before the working group.
He pointed cut that the vectors most likely to be used in human gene therapy
would be modified retroviruses; the FDA manual had been developed to apply to
pharmaceuticals and should not be applied to recombinant vectors.

Dr. Gottesman thought the requirements of reviewing protocols involving human
gene therapy quite different from the requirements specified by the FDA manual
for reviewing pharmaceuticals. She suggested the working group retain the
working group document (Attachment II) but reexamine the FDA manual to determine
if any pertinent points might have been emitted from the working group draft
document.

Dr. Motulsky said the alternative document proposed by Dr. Miller and Ms. Areen
was not relevant and was disrupting the meeting. He suggested the working group
continue to develop a draft based on the document constructed by Dr. Walters
and the subgroup of volunteers. Dr. Motulsky pointed out that the working
group was attempting to develop guidance for the novel use of a biological
system; such a guidance document should be developed from the ground up.
Dr . Varmus agreed

.
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Or. Miller pointer! out that vaccines are biological systems and are covered by
the FDA staff manual. Dr. Grobstein replied that vaccines are developed for
administration to large numbers of healthy school children. Human gene therapy
presents a very different case; procedures ethically unacceptable if administered
to healthy children might be used to treat seriously afflicted, critically ill
individuals for when no other therapy is possible.

Ms. Areen said RAC and its working groups may be replacing the FEA in reviewing
human gene therapy protocols arri should pro/ide regulatory guidance for
investigators. Dr. Murray and Mr. Capron said RAC would not be replacing the
FDA in this area; they felt the concerns addressed in the alternative document
proposed by Dr. Miller and Ms. Areen wore the responsibility of local IRBs.
They argued that the working group should not duplicate the responsibilities of
IRBs but rather should address novel issues vshich might develep with human
gene therapy.

Dr. Walters asked the working group to continue evaluating the working group
draft document (Attachment II). He called the attention of the group to Section
I-A-2, Research Methods . Mr. Capron said this section of the document should
have a short preamble vhich requests the rationale and objectives of the
proposal. Dr. Varmus said a preamble could offer ideas without stating specific
informational requirements; he thought at this time the working group is not
aware of all of the data which might be required for case-by-case ra/iew. He
suggested a preamble might suggest same important considerations for use of
retroviral systems and cell culture or animal system testing.

Dr. Anderson suggested a preamble to this section should ask about the delivery
system, the introduced gene, and the effectiveness of introducing the gene. He
suggested the scientists on the working group develep appropriate language for

this section before the next meeting of the working group.

Dr. Varmus suggested Item I-A-2-(5) should ask vhat will be done to "assess"
that contaminants are absent from the cultures rather than to "demonstrate" their
absence

.

Dr. Grobstein asked how "stability" is defined in Item I-A-2-(4); does this
item refer to the stability of the DNA, to the stability of the integration, or
to both?

Dr. Varmus said Sections I-A-2-a, Characterization of vector and inserted DMA ,

and I-A-2-b, Prior laboratory research ask the same questions. He suggested
these sections be combined into a single section. Dr. Gottesman said this
single section should address the following questions: How do you knew vhat

you have? How do you knew it will stay that way? Hew do you knew it won't
spread?

Dr. Varmus questioned whether Item I-A-2-b-( 1 ) (a) should request characterization
of the integration site. He said the possibility exists that chance integration
of a retrovirus in certain sites might cause neoplastic change. Dr. Anderson
said this is a key issue. Dr. Gottesman wondered vhether tissue culture or
animal test data might address this question and provide this typo of data.
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Dr. Varmus said tests could be constructed which might suggest limits, but he did
not knew if the sensitivity of the tests would be high.

Dr. nottesman suggested the working group ask the investigator to discuss the
potential consequences of retroviral integration. Dr. Grobstein said in human
gene therapy a higher degree of uncertainty or risk might be acceptable than
would be acceptable wdth other therapies, but the working group would like to
ascertain whether the investigator has considered this outcome.

Dr. Walters called the attention of the working group to Section I-A-2-c,

Clinical and public-health considerations .

Drs. Anderson and Varmus suggested that Item I-A-2-c-( 1 ) , which addresses
the methodology of gene transfer, be included in Section I-A-2-b. Section
I-A-2-c should ask how success would be judged and validated. Drs. Anderson
and Varmus suggested the investigator should be asked in Section I-A-2-c to
state the significance of issues addressed in Sections I-A-2-a and I-A-2-b

.

Dr. Anderson suggested in vitro tissue culture studies with the patient's cells
might in some cases be required before the vector is introduced into the
patient. Dr. Varmus said specifically requiring such information may burden
investigators. Dr. Murray felt those investigators who will be bringing the
first human gene therapy proposals to the RAC for review are including these
tests as part of the protocols.

Dr. Gorovitz said there is a difference between asking an investigator if data
fran cultured cell testing exist and requiring that such data be generated
before approval to proceed is given. He preferred the working group ask
investigators whether such information exists; if available, such data should
be part of the review. If such information is not available, approval could be
given and cultured cell testing might be required as part of the experimental
protocol

.

Dr. Mahoney said specifying an information requirement for data generated with
the patient's cells in culture may be short-sighted; he could envisage cases
in which information generated fran targeted organs might be more pertinent.
Dr. Gorovitz agreed that data generated from the patient's cells in culture
might be important in one case but irrelevant in another; he suggested the
draft document state this informational requirement in general terms in the
preamble

.

Dr. Motulsky asked if the working group or RAC would make site visits.
Dr. Gartland said RAC to date has not made a site visit; however, the possibility
of a site visit should not be ruled out. Dr. Gottesman said in most cases
investigators appear before RAC when their proposals are reviewed. This system
has worked well.

Mr. Capron suggested Section I-A-2-c of the document should underscore both the
investigator's role and the IRB's repons ibility to monitor the experiments. He
suggested a footnote be added to the working group document indicating the IRB
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should determine appropriate monitoring. Dr. Gorovitz suggested a two or three
year data monitoring follcw-up requiranent be part of the approval.

Ms. Areen felt the working group document should state that the investigator
must bear resorting responsibilities. Mr. Capron said reporting responsibilities
could be assigned on a case-by-case basis. Dr. Gottesman suggested the preamble
to the working group document could state that a reporting requirement may be
specified by the working group or by the RAC.

Ms. Areen asked whether the document would state when the reporting requiranent
would be filled; would this be after the experiment is completed or would it
be an ongoing requiranent. Mr. Capron said language describing an ongoing data
feedback requirement could be included in Section I-D, Data Monitoring , of the
working group document (Attachment II)

.

Dr. Walters asked if any pertinent public health requirements had been emitted
frcm Section I-A-2-c, Clinical and public health considerations . Dr. Motulsky
asked if language specifically referring to the potential for spread of retroviral
vectors should be included in this section. Dr. Gottesman said the probability
of vector spread could be calculated from the data requirements of Sections I-A-
2-a and I-A-2-b of the document, but that answer might be restated in the
context of public health. Mr. Capron suggested a separate section specifically
addressing this important issue might be more useful.

Dr. Grobstein said this type of concern is not a new problem in patient care,
and the language of the section should be couched in this context.

Dr. Varmus asked if the document should discuss whether a patient who has
received a preparation containing no live virus should be kept in isolation.
Dr. Gottesman suggested language addressing this type of concern might be included
in the preamble to the section on public health.

Dr. Varmus said the working group document should ask whether the experiment
presents any risk to individuals other than the patient, such as family members
or health care personnel. If no such risk is perceived, the investigator
should explain why there is no such risk. If there is a risk the investigator
should describe what will be done to protect individuals who might be exposed.
Dr. Grobstein felt such an informational request should not be part of pctolic

health consideration as these concerns would include such considerations as

disposal of contaminated materials.

Dr. Gottesman asked if any issues in Section I-A-2-c are specific to human gene
therapy. Dr. Murray said the shedding of viruses might be a public health
issue specific to human gene therapy.

Dr. Gottesman asked why the language of this section mentions autopsy. Several
mentoers of the working group replied that in seme cases the right to obtain
information through an autopsy might be an important consideration; in such

cases, the investigator might not choose a subject who is unlikely to permit an
autopsy. Dr. Gottesman suggested this explanation be included in a preamble to

the section.
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Dr. Walters asked the working group whether Section I-A-2-<i , Statistical
considerations , adequately addresses statistical issues.

Dr. Gorovitz questioned whether the section as written displayed a bias
toward using several subjects. He asked if the working group would approve
protocols involving a number of patients. Dr. Varmus felt the language of the
section invites investigators to use many patients. Dr. Anderson said the
first proposals reviewed by RAC would probably only have a single subject.
Dr. Motulsky felt the only protocols involving more than one patient at this

stage in human gene therapy would use siblings. He felt statistical consider-
ations should be included in Sections I-A-2-a and I-A-2-b.

Mr. Capron said Item I-A-2-d-(3) which deals with the qualifications of the
investigator and the adequacy of laboratory and clinical facilities should not
be part of statistical considerations. He suggested these considerations be
placed in a separate section to emphasize their importance. He felt this
approach was particularly important as the working group will not be making
site visits.

Dr. Walters asked the working group whether the language of Section I-B,

Selection of Subjects , was adequate. Dr. Anderson said the first hunan gene
therapy protocols probably will not have controls; the investigator will probably
draw conclusions from comparisons with the natural history of the disease.
Language referring to controls need not be included in Item I-B-l

.

Dr. Miller suggested this section of the working group document might request
the criteria by which the diagnosis was reached.

Dr. Grobstein felt the document should address the question of hew subjects are
selected. He felt this section should be more thoroughly developed.

Ms. Areen said this section mixes scientific design and ethical concepts. She
wondered whether the clinical design section of the FDA manual (Attachment III)

might be useful in constructing appropriate language for this section.

Dr. Anderson said selecting subjects is a routine practice for clinicians and
asked Drs. Murray and Motulsky whether they might attempt to construct language
for this section. Drs. Murray and Motulsky agreed to develop language for
Section I-B before the next meeting of the working group.

Dr. Walters asked if this secrtion should address the issue of how the decision
to treat will be made. Dr. Motulsky said this decision would be based on
several different considerations. Dr. Goro/itz said the question is whether
the working group wants the investigator to describe these considerations.
Dr. Murray felt the proposal should list criteria used for including or excluding
patients; he thought most investigators would choose to treat the sickest
patients first. Dr. Grobstein suggested candidates for the first human gene
therapy protocols may not be easy to find, and this would greatly influence the
choice of patient.

Dr. Gorovitz felt the working group document should request information on why
a particular candidate was chosen. There is a great deal of interest in human
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gene therapy, and there will be greater than average scrutiny. He thought the
working group in such an environnent would wish to request such information
even if the final review decision is not influenced by this consideration.

Mr. Capron questioned whether this portion of the document should address equal
access considerations; he thought the document might paraphrase the relevant
IPB regulations and ask how patients had been selected. Mr. Capron said the
request for information on patient selection would simply be a request to know
for which there is no right or wrong answer. Dr. McCarthy said several other
governmental canmittees have struggled with the question of equity of access;
he said it is very difficult to develcp such criteria.

Dr. Walters asked the working group to evaluate Section I-C, Informed Consent ,

of the draft document (Attachment II)

.

Ms. Areen said the specific HHS regulations on securing the assent of a child
should be cited in this portion of the document. The language might include
a paraphrasing of the HHS regulations. Dr. Mahoney said the preamble to this
section should state that children will most likely be the first patients for
human gene therapy.

Dr. Murray asked whether this portion of the document should address competency
issues as mental retardation is frequently part of the natural history of these
diseases. Dr. Anderson did not think competency issues in human gene therapy
would be different from competency, issues with other therapies.

Dr. Grobstein noted that follow-up of the patient will also cost money and the

patient should know who will bear the cost of therapy. Item I-C- (4) should
request this information. Dr. Gorcvitz questioned whether the cost of alternative
therapies might be mentioned in this portion of the document.

Dr. Grobstein suggested language indicating the "innovative character" of the

therapy be added to Item I-C-(l) which requires that gene therapy protocols

explain designs and procedures in a clear coherent manner.

Dr. Gottesman said the patient and the family should be aware that the public
will be very interested in this novel therapy. She suggested publicity might be i|

the greatest danger the patient would face as part of the therapy. Dr. Anderson
thought most families wishing to have members treated will be well-informed
about the interest this therapy will generate.

Dr. Mahoney asked if Section I-C of the working group document should point cut

lew probability risks associated with the therapy such as the possibility of

activating oncogenic sequences or modifying the germ line. He said the IRB

usually does not require the investigator to point out low probability risks on
the consent form. Mr. Capron supported the idea of disclosing lew probability
risks in light of the innovative nature of the therapy.

Dr. Motulsky questioned the fairness of burdening the patient and the family
with knowledge of low probability risks; he wondered whether this burden would
harm the family. Mr. Capron said the families of these patients might be
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willing to turn a blind eye to the risks because of the great need; he thought
in this case the family might be better told of lew probability risks. He
felt families too hopeful of the outcome might be devastated by the results.
Dr. Varmus suggested this issue be left to the judgment of the clinician.
Dr. Gorovitz said the question facing the working group is vhether the working
group wishes to ensure that clinicians give explicit attention to these types
of considerations even though the probability of certain risks may be very lew.

Dr. Gottesman wondered if data indicating lew risk probabilities should be part
of the informed consent form. Dr. McCarthy said his personal feeling is that
while the working group might wish to consider this type of information, it
should not be part of an informed consent document. He said most IRBs include
a general disclaimer for lew probability risk.

Dr. Anderson said different IRBs follow different procedures; he thought the
issue of how an IRB explains the protocol to the patient is a valid concern for
the working group to discuss at a later date.

Dr. Gorcvitz felt the preamble of the working group document should simply
state that in seme cases risk cannot be quantitated.

Dr. Walters asked if Section I-D, Data Monitoring , should be part of the draft
document. Mr. Capron said that Section I-D should be part of the document; he
suggested , however, that an ongoing data feedback reporting requirement be
included in this section. Dr. Anderson suggested language describing reporting
requirements be included in the preamble to this section. Ms. Areen asked
whether data would be reported back to the working group. Dr. Gottesman replied
that the data would be reported to the Office of Recombinant ENA Activities
(ORDA). This procedure has been followed under the NIH Guidelines. The NIH
Guidelines also contain language requiring accidents, untoward, or unexpected
consequences be reported to ORDA.

Mr. Capron said the working group might also ask the IRBs to indicate their
reporting requirements. Dr. Gottesman said language requesting such information
might be included in the preamble to Section I-D.

Dr. Walters called the working group's attention to Section I-E, Privacy and
Confidentiality , of the draft document. He asked if any other information
should be included in Section I-E.

Dr. Childress suggested the language in this section of the working group
document (Attachment II) admonishing parents to protect their children should
be modified.

Dr. Childress said protocol review should not expose the patient and family to
the public. Dr. Gottesman said RAC and the working group should review proposals
in public session, but the patient's identity should not be revealed. Dr. Mirray
thought only the city and the name of the institution need be revealed.

Dr. Motulsky thought re/ealing the institution may reveal the name of the
patient as there will not be many potential candidates for gene therapy, and the
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press will easily be able to ascertain the name of the investigator from the
name of the institution. He reminded the ccmmittee that in same cases the
patient and the family may seek publicity. Dr. Motulsky thought the preanble
to this section should state that RAC and its working groups will do as much as
possible to protect the identity of the patient and the family but will not be
able to guarantee their identities will be protected.

Dr. McCarthy felt protecting the identities of the first patients participating
in human gene therapy protocols will be difficult. Dr. Gorcvitz agreed that the
warking group document should alert the family to this situation.

Mr. Capron said the working group would like to knew if the investigator intends
to "parade" the patient. Dr. Gorovitz said he would like to know if the
investigator will respect the option of the family to either go public or to
protect the patient's identity; he said this was another example of the warking
group's desire to knew in attempting to formulate public policy.

Dr. Mahoney asked vhether there may be a lawsuit over the attempt to implement
human gene therapy. Dr. McCarthy said freedom of information lawsuits are the
mare likely type of suit. Mr. Capron said the possibility of a suit such as
those brought against EHHS, NIH, and USDA by the Foundation on Eaoncmic Trends
cannot be ruled out. Dr. Mahoney suggested the warking group document might
indicate that individuals seeking therapy may have to sue or countersue in
order to obtain treatment.

Dr. Walters called the attention of the working group to Part II, General Social
Issues not Covered by the DHHS Regulations for Research Involving Human Subjects ,

of the document.

Mr. Mitchell felt Part II of the draft document should be further developed.
He suggested this part of the document might ask vhat legal and religious
concepts might be challenged by human gene therapy. Part II might also ask
the economic consequences of implementing this therapy. Mr. Mitchell suggested
Part II of the document should also consider questions of parental rights.

Dr. Gottesman asked why Section II-A, Financial Support , asks vhich public and
private sources funded the study. Dr. Goro/itz said this question addresses
social policy issues and refers to patentability; it asks who pays and who
gains

.

Mr. Capron said this consideration bears on equity issues; if a process is

patented, access to the treatment may be dispensed on the basis of financial
ability.

Dr. Gottesman suggested the working group document could ask vhether the fruits
of the research will be in the public domain. She said this concept is implied
in Section II-D, Implications . She suggested language requesting information on
whether the public will have access to this therapy regardless of ability to
pay be included in Section II-D. If the therapy will not be generally available
to the public, this should be known. Dr. Gottesman said the working group
would discuss patent issues in the absence of this information; it might,

therefore, be to the advantage of the investigator to provide such information
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as part of the proposal. She said investigators might not realize the implication
of patents will be discussed if the working group document does not mention
public interest in this aspect of the application of human gene therapy.

Dr. Grobstein asked what the working group would do if the research! had been
supported by public funds but the results of the research will be patented.
Cfcrs. Mahoney and Goro/itz said the response to this question would not influence
the technical evaluation of the proposal and probably would not bear on whether
approval would be given or not but should be public information used in arriving
at public policy decisions.

Dr. Mahoney pointed out that human gene therapy sits at the peak of millions of
dollars of public funds dispensed for research; he felt the public has the
right bo knew the cuteerne of this financial support.

Dr. Miller said if human gene therapy is to become widely applicable, it must be
developed by industry. Dr. Goro/itz said human gene therapy will not be applied
on the same scale as vaccines.

Dr. Gorovitz emphasized that the question is simply a request fbr information.
He said the working group has a two part agenda, and what may not be relevant
technically may be relevant to public policy considerations. He said at some
point RAC or the working group might make a public policy recommendation on the
basis of reviewed protocols

.

Dr. Grobstein, referring to Section II-C, Impact on Germ Line , asked how the
investigator would determine whether the gene therapy methods cited in the
protocols would affect the sperm or egg cells of patients. Dr. Anderson said
the investigator might generate this information from animal model systems.
Dr. Grobstein said animal system results may not be applicable to humans.
Dr. Miller suggested sperm counts or testicular biopsies might be performed
in sexually mature patients. Dr. Anderson said candidates for human gene
therapy are usually sterile as part of the natural history of the disease.

Dr. Grobstein said Section II-D, Triplications , should mention issues of patient
welfare and public health.

Dr. Walters asked the working group whether they thought the document should
contain specific language indicating the document is open to revision.
Drs . Grobstein, Gottesman, McCarthy, and Mahoney said the document would be
open to revision, but the document need not explicitly include such language.
Mr. Capron said necessary modifications may be suggested by the review of
the first protocol.

Dr. Walters asked the working group what process should be followed in sending
this document to the RAC for its approval. The working group agreed that
following the October 12, 1984, meeting of the working group. Dr. Walters and
a group of volunteers would meet to revise the working group document. That
draft would subsequently be mailed to working group members for their comments.
The working group would then meet on November 16, 1984, to continue to polish
the document. When the working group feels the document is ready, the document
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would be published in the Federal Register to solicit public comment and sent
to the RAC for conment. The working group would then meet again to incorporate
RAC and public canments into the document. The document would then be returned
to RAC for final review and acceptance.

Dr. Walters thanked the members for their participation and adjourned the
meeting of the Working Group on Hunan Gene Therapy at 4:00 p.m. on October 12,

1984

Rapporteur

Chair
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PROPOSED TEXT

I . Issues Covered by the Department of Elealth and Human Services (DHHS)

Regulations for Research Involving Human Subjects

The points in this section are specific applications of the general DHHS

guidelines for approval of research by Institutional Review Boards (IRBs)

and for informed consent (45 CFR §46.111 and 46.116). The general guidelines

are quoted in each subsections.

A. Research Design, Risks and Benefits

The pertinent section of the DHHS regulations reads as follows:

"In order to approve research covered by these regulations the IRB

shall determine that all of the following requirements are satisfied:

"(1) Risks to subjects are minimized:

"(i) By using procedures vhich are consistent with sound research

design and which do not unnecessarily expose subjects to

risk, and

"(ii) vvhenever appropriate, by using procedures already being

performed on the subjects for diagnostic or treatment

purposes.

"(2) Risks to subjects are reasonable in relation to anticipated

benefits, if any, to subjects, and the importance of the knowl-

edge that may reasonably be expected to result. In evaluating
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risks ard benefits, the IRB should consider only those risks

and benefits that may result from the research (as distinguished

from risks and benefits of therapies subjects would receive

even if not participating in the research). The IRB should not

consider possible long-range effects of applying knowledge

gained in the research (for example, the possible effects of

the research on public policy) as among those research risks

that fall within the purview of its responsibility.

"

Specific points regarding gene therapy that follow frcm these general

requirements are:

1. The Disease and Alternative Therapies

a. What disease is to be treated? Why was it selected?

b. Is the natural history of the disease kncwn, so that assessment

of the success of gene therapy will be clear and straightforward?

c. What alternative therapies exist? Hew effective are they, and in what

portion of patients are they effective?

2 . Research methods

a. Characterization of vector and inserted DNA

(1) What is the structure of the vector? How was it prepared?
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(2) What is the sequence of the inserted DNA? For example,

-hat promoters and enhancers are used? Hew was the

inserted DMA prepared?

(3) In what media are the vector and inserted DC3V grown or

maintained?

(4) How will the stability of the vector and inserted DNA in

culture be assayed?

(5) How will the absence of contaminants (e.g., bacteria,

fungi, viruses) in the culture(s) be demonstrated?

b. Prior laboratory research

(1) What laboratory studies have been performed in tissue

culture? With cells frem which species? What have been

tiie results of these studies with respect to the following

points?

(a) Integration sites of vector and inserted DNA, if any

(b) Structural stability of vector and inserted DNA, absence

of other adventitious reccmbinational events, or other

variant DNAs

(c) Expression of inserted gene: its expression, stability,

and regulation (including time and amount of expression)
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(2) that laboratory studies have been performed in intact

laboratory animals? With which species of animals? What

have been the results of these studies with respect to the

following points?

(a) Integration sites of vector and inserted DtA within

the genomic D1A

(b) Integration sites within the body, by cell or tissue

types, including possible germ-line-cell integration

(c) Structural stability of vector and inserted DNA,

absence of other adventitious reccmbinational events,

or other variant DtAs

(d) Expression of inserted gene: its expression, stability,

and regulation (including time and amount of expression)

(e) Toxicity, Lmnunogenicity , tumorigenicity , and mutagenicity

of vector and inserted D1CV in test animals

c. Clinical and public-health considerations

(1) To which cells of patients will vectors and added DMA be

delivered? By what mode of delivery? In what volume and

over what period of time?
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(2) How will patients be monitored to assure their safety? What

diagnostic tests will be performed following administration

of the vector and inserted DNA? For what purposes and at

what intervals?

(3) What are the primary clinical endpoints of the study?

(4) Will there be long-term patient follow-up? If a patient

should die, will an autopsy be requested?

(5) What precautions will be taken, if any, to protect other

patients (e.g . , those sharing a roan) and health-care

workers or family members from risk, for example, from the

low probability of retroviral infection?

d. Statistical Considerations

(1) How many patients will be involved in the study? Over what

period of time? Will there be control subjects in the

study? If so, how many?

(2) What effects would be detectable with this number of patients

(and controls)?

(3) Qualifications of investigators, adequacy of laboratory, and

clinical facilities

(a) What professional personnel (medical and non-medical)

will be involved in the proposed study? What are
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their specific qualifications and their experience

with respect to the disease to be treated?

(b) At what hospital or clinic will the treatment be given?

Which facilities of the hospital or clinic will be

especially important for this study? Will patients

occupy regular hospital beds or clinical research

center beds?

B. Selection of Subjects

The IRB shall determine that:

"(3) Selection of subjects is equitable. In making this assessment

the IRB should take into account the purposes of the research and

the setting in which the research will be conducted."

Specific points regarding gene therapy that follow from this general

requirement are:

1. Age and sex of patients (and possible controls)

2. Criteria for selecting or excluding patients

a. What concurrent diseases or conditions would disqualify a

potential study participant?

b. Will gene therapy be administered early in the course of

patients' illnesses or only when their symptoms become quite

severe? What is the justification for the proposed timing

of treatment?
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c. From what geographical area will patients be recruited? Hew

many patient-candidates will be available per year frem this

area?

C. Informed Consent

The IRB shall determine that:

"(4) Informed consent will be sought frem each prospective subject

or the subject's legally authorized representative, in accordance

with, and to the extent required by §46.116.

"(5) Informed consent will be appropriately documented...."

The general DHHS requirements for informed consent, as outlined in

§46,116, cure the following:

" ...[N]o investigator may involve a human being as a subject in

research covered by these regulations unless the investigator has

obtained the legally effective informed consent of the subject or

the subject's legally authorized representative. An investigator

shall seek such consent only under circumstances that provide the

prospective subject or the representative sufficient opportunity

to consider whether or not to participate and that minimize the

possibility of coercion or undue influence. The information that

is given to the subject or the representative shall be in language

understandable to the subject or the representative. Mo informed

consent, whether oral or written, may include any exculpatory

language through which the subject or the representative is made
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to waive or appear to waive any of the subject's legal rights, or

releases or appears to release the investigator, the sponsor, the

institution or its agents from liability for negligence."

The eight basic elements of informed consent, to be included in the

information provided to each subject or to each subject's legally authorized

representative, are the following (§46.116):

"(1) A statement that the study involves research, an explanation of

the purposes of the research and the expected duration of the

subject’s participation, a description of the procedures to be

followed, and identification of any procedures which are

experimental;

"(2) A description of any reasonably foreseeable risks or discomforts

to the subject:

"(3) A description of any benefits to the subject or to others which

may reasonably be expected from the research;

"(4) A disclosure of appropriate alternative procedures or courses

of treatment, if any, that might be advantageous to the subject;

"(5) A statement describing the extent, if any, to which confidential-

ity of records identifying the subject will be maintained;

"(6) For research involving more than minimal risk, an explanation

as to whether any compensation and an explanation as to whether

[ 117 ]



Attachment II - Page 10

10

any medical treatments are available if injury occurs and, if

so, vvhat they consist of, or where further information nay be

obtained;

"(7) An explanation of vshcm to contact for answers to pertinent ques-

tions about the research and research subjects' rights, and

'whom to contact in the event of a research-related injury to

the subject; and

"(8) A statement that participation is voluntary, refusal to partici-

pate will involve no penalty or loss of benefits to which the

subject is otherwise entitled, and the subject may discontinue

participation at any time without penalty or loss of benefits

to which the subject is otherwise entitled."

Specific points regarding gene therapy that follcw frcm or relate to

these general requirements are:

(1) The adequacy of a particular consent form in explaining in a

clear and coherent manner the design and procedures of the

gene therapy protocol

(2) The mode of explaining the protocol and consent form to parents,

if the prospective subject is a child

(3) The mode of securing the consent of a child, if the child is

considered to be capable of understanding the study
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(4) The adequacy of a consent form in explaining who will bear the

costs of gene therapy

D. [Data Monitoring

The IRB shall determine that:

"(6) Where appropriate, the research plan makes adequate provision

for monitoring the data collected to insure the safety of

subjects.

"

This point is self-explanatory.

E. Privacy and Confidentiality

The IRB shall determine that:

"(7) Where appropriate, there are adequate provisions to protect the

privacy of subjects and to maintain the confidentiality of

data.

"

A specific point regarding gene therapy that follows frctn this general

requirement is that pediatric patients treated by means of gene therapy

should be protected by their parents and by clinical investigators fran

public attention that could adversely affect the success of their

treatment.
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II . General Social Issues Not Covered by the DHHS Regulations for Research

Involving Human Subjects *

A. Financial Support

What public and private sources will fund the proposed gene therapy

study?

B. Patents

Do the investigators or funding sources intend to patent either the

products or procedures developed in this study?

C. Impact on Germ-Line

Is it considered likely or possible that the gene therapy methods

proposed in this study will affect the sperm or egg cells of patients

receiving treatment? On what basis is this probability estimate made?

D. Implications

What inpact would the proposed study be likely to have on clinical

research or the practice of medicine, if it were successful?

Ill • Requested Documentation

The Working Group on Human Gene Therapy requests that each investigator or

group of investigators proposing to perform gene therapy sutmit the

following documentation:

These topics are not generally considered by IR3s but will be considered by

the Working Group on Human Gene Therapy.
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1. the original research protocol and/or grant application, including

consent forms as approved by the local IRB; and

2. responses to these "Points to Consider" in the folm of either written

or answers or references to specific sections of the protocol and/or

application.

Drafted by LeRoy Walters on the basis of suggestions provided by members
and a consultant of the Working Group for Human Gene Therapy, October 1, 1984.
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BUREAU OF DRUGS
GUIDE

BD 4831.1 ATTACHMENT A

IND MEDICAL REVIEW GUIDELINES

IND # M.O. Review #

Sponsor Date Review Completed

1. Resume

This should be a one page sunmary of the proposed study analogous to
the abstract of a scientific paper. The summary should be introduced
by a sentence or two classifying the drug, its intended use, its
potential clinical advantages, and the general objective of the
study. The indication or disease under the study, the type and
number of patients, the principle clinical end points being utilized,
the type of controls and other important characteristics of the study
should be included as space and their importance permits. If the
design is complete, a flow chart or schema of alternative paths of
treatment should be considered for this summary presentation.

This one page abstract should be suitable to stand alone as a summary
of the proposed study and should be on a page by itself appropriately
identified with provisions for the sponsor's name, date of submission
and IND number.

An illustration example (places to be filled in are underlined)
follows.

This IND proposes to study the use of ( generic/trade ) , a ( drug
category ) , in ( symptom , disease , etc.). One (the) submitted protocol
is for an ( n-month ), ( controlled , double-blind , single-blind , etc.)
study in ( # patients ) with [ patient characteristics ) to Cspecif ic

objective of the study ). The principal investigator ( appears/does
not appear to be ) qualified. ( Brief statement about rationale for
study; where it fits in overall investigation, why it is being done,
if not obvious ).

~

The pre-cl ini cal data suggest that
are particular points of concern and also suggests ( important

-

conclusions other than adverse-reaction related ones ). Previous
study/studies with similar drugs in humans have/have not been carried
out and ( results regarding safety, appropriate dose, etc., as

important )

.

The proposed study ( brief summary and evaluation of experimental
procedures emphasizing clinical end-pcints, measures to avoid

Resume

CT MO.
BD 80-23 (8/14/30)
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observer bias, and how significance will be assessed ). Precautions
to be taken include (

"

) and (are/are not) adequate.

(The second protocol )

2. General Information

a. Name of drug

(1) Generic;

(2) Proposed trade name;

(3) Chemical (structure optional);

b. Pharmacologic Category;

c. Proposed indication (s )

;

d. Dosage form(s) and route(s) of administration;

e. Related drugs.

3. Manufacturing Controls (refer to Chemistry Review). List any
problems with clinical implications, after conference with reviewing
chemist.

4. Pharmacology (refer to Pharmacology Review). A brief summary of the
following taken from the Pharmacology Review, should be included:

a. Pharmacodynamics

(1) Primary pharmacologic classification and mechanism of
action, if known;

(2) Other actions;

(3) Results of human studies, if any.

b. Pharmacokinetics

(1) Blood level data in animals and humans;

(a) Half life, if known (species variations);

(b) percent absorption by various routes, if known
(species variations).

CT NO.
BD 80-23 (8/14/80)
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BUREAU OF DRUGS
GUIDE

BD 4831.1 ATTACHMENT

a

(2) Excretion - Fraction of absorbed dose eliminated by
routes.

various

(3) Distribution - Is there accumulation in particular
exclusion from others.

tissues,

(4) Metabolism: Identify metabilites, whether active
and how they are excreted, if known.

or not

c. Toxicology

(1)

Subacute and Chronic: Positive findings only and range of
dosing causing them. If no findings, so state and give
highest dose used.

(a) General toxicology;

(b) Reproduction and toxicology;

(c) Carcinogenicity.

d. Conclusions (after conference with pharmacologist).

(1) Special observations needed during clinical studies on the
basis of pre-clinical findings;

(2) Maximum duration and dosage of drug administration
supported by pre-clinical data;

(3) Further data or studies needed (and implications, i.e., may
studies proceed while they are being obtained? May
clinical studies go beyond Phases I or II or III, etc?).

5. Clinical Background

a. Previous similar human studies and their results (including
foreign studies).

b. Literature references that are especially appropriate (summarize
the data from each of these published reports).

c. Important Information from related IND's and NDA's. This
section should be pertinent to study design, precaucions needed,
etc. It may thus be very long or very short, depending on the
availability of useful data.

0TN0
- BD 80-23 (8/14/80) 3
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BUREAU OF DRUGS

6. Proposed Clinical Studies

GUIDE BD 4831.1 attachmenta

li

a. Clinical monitor(s) and clinical investigator(s) - Include name,

title, business address and identify specifically where the
proposed study is to be conducted.

(1) Is the monitor qualified?

(2) Is the investigator qualified?

b. Objective of the study - This should be stated as explicitly and
precisely as possible, e.g. "dose-finding study" is not optimal,
rather "to find the minimum dose that will produce a (specified)
improvement in patients with . " Other examples
would include: "To compare the efficacy ("even better, specify
the measurement of efficacy to be used) of (a particular dose
of )

with placebo (or another drug, or
another dose) in patients with .

"

c. Rationale for study - where it fits into overall investigation,
why necessary and reasoning behind the proposed use of the drug
(if not apparent).

d. Experimental Design

(1) Patient Population

(a) Demography

i number,

ii age,

iii sex,

iv source;

(b) Clinical characteristics for inclusion such as:

i. history,
ii symptoms,
iii physical,
iv lab findings (and comment on adequacy);

(c) Exclusion, including:

i concurrent diseases not permitted;
ii concurrent medications not permitted (and how

concurrent medications will be identified in

patient's records);
iii others.

OTMO
* BD 80-23 (8/14/80)

pa6£
4
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GUIDE

BD 4831.1 ATTACHMENT A

(2) Procedure

(a) Specific formulation(s) and lot numbers' used in study
(including the control drug);

(b) Type of experimental controls (placebo, active drug,
historical), study design (cross-over, randomization),
and measures to eliminate bias (single-blind,
double-blind) comment on appropri ateness and adequacy
of these procedures;

(c) Dosage schedule, duration of use, and

administration for study drug (and placebo,
also describe dosage schedule and route for
drugs that are administered as part of the
Describe special diets to be used. Comment.

route of
if any);

any other
protocol

.

(d) If a copy has been submitted by the sponsor,
informed consent appear adequate?

does the

(3) Safety considerations - Observations prior to, during, and
after study.

(a) Clinical studies, i.e., history and

examinations;
physical

(b) Laboratory studies ,

i routine;
ii special studies performed because of

of the drug, the patient population
results of animal studies, etc.;

the nature
involved.

(c)

i

Indications for removing a patient from study (e.g.,
worsening of symptoms, adverse reactions).

(4) Efficacy considerations

(a) Clinical and laboratory measurements
characterize efficacy or comparability;

used to

(b) What degree of difference will be (or was)
significant?

defined as

f

(c) Are the proposed endpoints appropriate?

f
«T

CTN °'
BD 80- 23 (8/14/80)

KA“
5 |
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(5) Results of statistical consultation. If none was obtained,
indicate at what point in the overall investigation a

statistical consultation would be most appropriate.

7. Summary Statements Regarding the Adequacy of the Protocol

All six should be included. Any may be elaborated on as indicated.

a. The risks of the proposed study (are/are not) acceptable in view
of its objectives.

b. The risks (are/are not) adequately appreciated.

c. Adequate precautions (are/are not) being taken.

d. Patients (are/are not) adequately informed through the informed
consent form. (Note that the regulations do not require the
investigator or sponsor to submit an informed consent form. If
the reviewing division had a particular concern about a drug for
safety reasons, then a copy of the consent form should be
requested).

e. The study objectives (are/are not) clear and (are/are not) based
on a sound rationale.

f. The stu'dy protocol (is/is not) adequate to provide data that
will achieve the study objectives.

8. Recommended Regulatory Action . One of the following should be
included.' Any may be elaborated on if the M.O. so desires. In those
cases in which other than a standard regulatory action is recommended
the rationale should be presented:

a. Study may proceed without modification.

b. Study may proceed but would suggest considering the
modifications suggested in the deficiency list.

c. Study may proceed if deficiencies
, ,

, . .
* are corrected.

d. Study may not proceed until the action taken to correct
deficiencies

, , , .... are
reviewed by the Agency.

e. Study may not proceed because repeated attempts to demonstrate a

scienfitic rationale (or pharmacologic effect) have not
succeeded.

G™°*
BD 80-23 (8/14/80) ^ 6
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f. Study may not proceed because the serious potential toxicity of
the drug outweighs any possible benefit.

9. Deficiency/Problem List . A listing of deficiencies or problems in

the submitted protocol or in the IND itself. They may indicate a

need for required changes in, or additions to, the protocol or for
additional studies, clinical or pre-clinical, that must be carried
out. On the other hand, problems/deficiencies may lead to
suggestions for modifications in the protocol or the IND that do not
represent requirements, at least at the present time.

Deficiencies/problems should be clearly, concisely stated and
appropriately referenced to a particular point in the submission.
The recommended solution (an additional measurement, a new study,
etc.) should be stated if it is not clearly implied.
Deficiencies/problems will be listed verbatim in the letter to the
sponsor. A clear statement of the implications of the
problem/deficiency should also be included and will also go into the
letter to the sponsor. The nine choices below will cover most
situations, (letters are for in-house use)

a. This is a suggestion for improving the study but not a

requirement.

b. This is a deficiency that must be corrected before an NDA can be
approved.

c. This is a deficiency that must be corrected before Phase III
studies are started.

d. This is a deficiency that must be corrected before Phase II

studies are started.

e. This is a deficiency that should be corrected before Phase I

studies are started.

f. This is a deficiency that should be corrected during the present
study if possible but the study may proceed.

g. This is a deficiency that must be corrected during the present
study (within days) or the study must be terminated (or,
alternatively, no new patients may be added, etc.).

h. This is a deficiency that must be corrected before the proposed
study is started but the correction need not be reviewed by the
Agency before starting the study.

BD 80-23 (8714/80) 7
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i. This is a deficiency that must be corrected and the corrective
action reviewed and approved by the Agency before the study is
started.

10. IND Review of a Completed Study . This review would begin with a
description of the protocol and the study objective (similar to the
Resume of the protocol review above). The study would then be
reviewed as outlined under the NDA Medical Review Guideline, Section
5 a (4) (a) (b) (c) and (d) and 5 b.

CT HO.
BD 80-23 (8/14/80)

T7ZT
8

[ 129 ]



Attachment IV

ATTACHMENT IV OF THE MINUTES OF THE OCTOBER 12, 1984, MEETING IS

THE JUNE 1, 1984 VERSION OF THE "POINTS TO CONSIDER IN THE

CHARACTERIZATION OF CELL LINES USED TO PRODUCE BIOLOGICALS.

"

FOR FURTHER INFORMATION CONTACT THE POOD AND DRUG ADMINISTRATION,

5600 FISHERS LANE, ROCKVILLE MD. 20857.
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DEPARTMENT CF HEALTH AND FLJMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES CF FEETING1

OCTOBER 29, 1984

The Recanbinant ENA Advisory Committee (RAC) vas convened for its thirty first

meeting at 9:00 a.m. on October 29, 1984, in Building 31, Conference Room 10,

National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland 20205.

Mr. Robert Mitchell (Chair), Attorney at Law in California, presided. In

accordance with Public Law 92-463, the meeting was open to the public. The
following were present for all or part of the meeting:

Ccrmittee members:

Barbara Bcwman
Royston Clowes
L. Albert Ihloz
David Friedman
Susan Gottesman
John Harvin
King Holmes
Wolfgang Joklik

Arthur Landy
Myron Levine
Gerard McGarrity
Jchn McGonigle
Robert McKinney
Mark Mills
Robert Mitchell
Thcmas Pirone

Fred Rapp
Mark Saginor
John Scandalioe
Frances Sharpies
LeRoy Vblters
Pieter Wensink
Anne Witherby
William J. Gartlard, Jr.

(Executive Secretary)

A carmittee roster is attached (Attachment I).

Ad hoc consultants:

George lacy, Virginia Polytechnic Institute State Lhiversity
David Pimentel, Cornell Lhiversity

•*-The PAC is advisory to the NIH, and its recommendations should not be considered
as final or accepted . NIH action on two of these recommendations vas published
in the Federal Register on March 11, 1985 (50 FR 9760). The Office of Recanbinant
ENA Activities should be consulted for NIH policy on specific issues.
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Non-voting members:

William Beisel, Department of Defense
Bemadine Bulkley, Office of Science and Technology Policy
John Cox, Department of Ccnmerce
John Fcwle, Environmental Protection Agency
Richard Green, Veterans Administration
Stanley Haimes, Department of Labor
Morris Levin, Environmental Protection Agency
Herman Lewis, National Science Foundation
Henry Miller, Food and Drug Administration
Sue Tolin, Department of Agriculture
William Walsh, Department of State

National Institutes of Health staff:

W. French Anderson, NHLBI
Stanley Barban, NIAID
Roy A. Barrett, OD
Fred Bergmann, NICJtS

B. K. Chopra, CD
Thomas Cloutier, OD
Becky Connors, NIAID
Irene Eckstrand, NIGMS
Michael Goldberg, CD
Anne Houser, OD
Elke Jordan, NIGMS
Tejinder Kochhar, OD
Rachel Levinson, OD
Sister Mary Carl Malmstran, OD
Edward Max , NIAID
Cherries McCarthy, OD
Michael E. McClure, NICHD
Elizabeth Milewski, NIAID
Sister Nivard Neft, OD
Alice Settle, NIA
Clauszell SSnith, OD
Don Ralbovsky, OD
Bernard Talbot, NIAID
Wayne Wray, OD

Other:

Stanley Abramson, Environmental Protection Agency
Benjamin J. Barnhart, Department of Energy
Fred Betz, Environmental Protection Agency
Mark Bcwden, Philadelphia Inquirer
Irene Brardt, Eli Lilly and Company
L. Brcwn, NBC
Steven Budiansky, Nature Magazine
William L. Chaffee, Miles Laboratories, Inc.
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Jeff Christy, Blue Sheet, FDC Reports, Inc.

Judy Curry, Department of Agriculture
' Mary Ellen Curtin
Isabelle R. Davidson, Pfizer, Inc.

Richard Denison, Office of Technology Assessment, U.S. Congress
i Allen J. Dines, Cetus Madison Corporation

|
Linda S. FXj jack, Hoffmann-La Roche, Inc.

Charles Eby, Monsanto Conpany
Gershon Fishbein, Environews , Inc.

Diane 0. Fleming, Johns Hopkins Institutions
Michael Fox, Humane Society of the United States
Robert J. Frederick, Envirormental Protection Agency
Phyllis Freeman, House of Representatives
David Glass, BioTechnica International, Inc.
Carol Lax Gronbeck, Genentech, Inc.

Robert Hager, NBC
i Judy Hautala, Cenex Corporation
Harold W. Hawk, Department of Agriculture
Joseph Vhn Houton, Schering-Plough Corporation
Kathleen Henderson, Miles Laboratories, Inc.
Anne Hoi lander , Environmental Protection Agency

|

Stephen Humphreys, Bureau of National Affairs, Inc.

j

Alice K. Jameson, Genencor, Inc.
Susan Jeriks, Washington Times
Dorothy Jessop, Department of Agriculture
Janice Johnson, Trends Publishing
Mary Jane Johnson, Pall Corporation
Daniel Jones, Department of Agriculture
James Jones, National Institute for Occupational Safety and Health
Chris Joyce, New Scientist Magazine
Attila Kadar, Food and Drug Administration
Geoffrey Kamy, Finnegan, Henderson, Farabcw, Garrett, and Dinner
Jchn Keene, Abbott Laboratories
Edgar L. Kendrick, Department of Agriculture
Lorraine Kershner, Office of Assistant Secretary for Health, HHS
Arthur Khusner, Bio/Technology
Jchn Kqpchick, Merck Sharp & Dohrne Research Laboratories
Lee Kbraniskis, MacNeil/Lehrer
Robert Lanman, Office of General Counsel, HHS
Warren Leary, Associated Press
Dan Liberman, Massachusetts Institute of Technology
Kathryn Mahaffey, National Institute for Occupational Safety and Health
Max Marsh, Eli Lilly & Conpany
Roy D. Meredith, Memel, Jacobs, Piemo & Gersch

|

Pauline Milius, Department of Justice
;

Julie Miller, Science News
Kurt Miller, Department of Agriculture
Charles Morin, Burditt, Bowles, & Radzius, Ltd.
Gary Noble, Centers for Disease Control
Elliott A. Norse, Ecological Society of America
Kevin W. O'Oonnor, Federation of American Societies for Experimental Biology
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James Parmerrtier, University of South Alabama
Richard A. Pelroy, Battelle
Elizabeth Peterson, Department of Justice
Stephen Pi jar, Food and Drug Adminstration
Richard Pollock, Richard Pollock Associates, Inc.

Harvey Price, Industried Biotechnology Association
Frank G. Pugliese, Food and Drug Admins tration
Vernon G. Pursel, Department of Agriculture
Roberta C. Reuben, Merck Sharp & Dchme Research Laboratories
Jeremy Rifkin, Foundation on Economic Trends
Jane Rissler, Environmental Protection Agency
Anthony Robbins, Ccnmittee on Energy & Centnerce, U.S. House of Representatives
Edward Lee Rogers, Attorney
Eugene I. Rosanoff, Wyeth Laboratories
Cris Russell, Washington Post
Lesley M. Russell, Sihxxmmittee on Oversight & Investigations,

U.S. House of Representatives
Harold Schmeck, New York Times
Mark Segal, Environmental Protection Agency
Janet Shoemaker, American Society for Microbiology
Smita K. Siddhanti, University of Pittsburgh
Paul E. Stem, University of Florida
Clarence E. Styrcn, Monsanto Company
Donna B. Suchmann, Hazleton Biotechnologies Corporation
Marjorie Sun, Science Magazine
Laura Tang ley, Bioscience
Jeff Trevvhitt, McGraw-Hill World News
Vitolis E. Vengris, Pood and Drug Adminstration
Robert J. Wall, Department of Agriculture
Judith A. Woods, Law Offices Daniel Thompson
Judith Wortman, American Institute of Biological Sciences
Stephanie Zobrist, Enbassy of Switzerland
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I. CALL to order and opening remarks

Mr. Mitchell, Chair, called the meeting of the Reccmbinant ENA Advisory

Committee (RAC) to order. He noted that 22 members of the 25 member

committee were present and constituted a quorum. Mr. Mitchell said the

matters the cannittee would consider were published in the Federal Register

of September 20, 1984, in compliance with requirements for thirty days of

public notice.

Mr. Mitchell announced he would recognize individuals in the following

order: primary reviewers; other RAC members; ad hoc consultants; non-voting

representatives to RAC; RAC's administrative staff; members of the public

who submitted written comments; and finally other members of the public

who wish to comment.

II. MINUTES OF TOE JUNE 1, 1984, MEETING

Mr. Mitchell called on Mr. Daloz to review the minutes (tab 1191) of the

June 1, 1984, RAC meeting. Mr. Daloz said he and Dr. Harvin had reviewed
the minutes of the June 1, 1984, meeting and found them to be in order. He

moved that RAC accept the minutes as written. Dr. Harvin seconded the

motion.

Dr. McGarrity asked whether the attachments mentioned in the text of the

minutes would be attached by NIH staff to the final version of the minutes.
Dr. Gartland said NIH staff would add the attachments to the minutes before
publication.

Dr. Walters questioned the use of the word "exotoxinosis" in item VI,
Proposal to Clone Shiga-Like Toxin Gene from E. coli . Mr. Mitchell asked
NIH staff to check this word for veracity and accuracy.

By a unanimous vote the RAC accepted the minutes of the June 1, 1984, meeting.

III. REPCRT OF TOE WORKING GROUP ON RETEASE INTO THE ENVIRONMENT

Mr. Mitchell called on Dr. McGarrity, Chair of the RAC Working Group on
Release into the Environment, to report (tabs 1189, 1190) on the activities
of that working group.

Dr. McGarrity said the Working Group on Release into the Environment is
composed of twelve individuals: eleven biologists with expertise in plant
biology, molecular biology, and ecology, and one lawyer. The working group
also has representatives from the U.S. Department of Agriculture (USDA),
the Food and Drug Administration (FDA), and the Environmental Protection
Agency (EPA), and ad hoc consultants.

Dr. McGarrity said the Working Group on Release into the Environment had
presented to RAC at the June 1, 1984, meeting a "points to consider"
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document offering guidance to investigators wishing to submit for NTH
approval under Appendix L of the NIH Guidelines experiments involving
"release to the envirorment" of plants containing recanbinant ENA. The
RAC had unanimously accepted that document.

Dr. McGarrity said the working group subsequently began to prepare a "points
to consider" document offering guidance to investigators wishing to slimit
for NIH approval proposed experiments involving "release to the envirorment"
of microorganisms rrodified using recombinant DNA techniques.

Dr. McGarrity said the working group in preliminary structuring of the
document focused on three issues: (1) Is the organism unique? (2) Wmat is
the probability of establishment in the envirorment of the recombinant
organism or the recombinant DNA it contains? (3) Vhat is the probability
of the organism or a product of the organism causing harm?

Dr. McGarrity said the preliminary draft document requests: a summary of
the proposed research including objectives, significance, and justifica-
tion? characteristics of the modified organism and the parental organism;
the source and nature of the introduced DNA sequences; the procedure by
which the genes were inserted into the host organism; information on the
stability and expression of the modified organism; a comparison of the
modified organism to the parental organism; and an evaluation of the
biological interactions that may result as a consequence of the release.
Ihe document also requests a description of the trial site, and micro-
biological and environmental monitoring

.

Dr. McGarrity said proposals will be reviewed on a case-by-case basis;
rigid guidelines or rigid criteria to assay or monitor ary particular
submission proposal will not be established. Ihe finished "points to
consider" document will be a guidance document vhich will net be incorpo-
rated into the NIH Guidelines.

Dr. McGarrity said the working group had seme misgivings about sending the
draft document to RAC at this time. This draft is not a final document

but a preliminary working document which will inevitably be revised. Seme

working group members have not yet seen the entire draft document. The
working group recognizes, however, the importance of these issue and wishes
to offer RAC a progress report now; it hopes to present a final version of
the "points to consider" document at the next RAC meeting.

Mr. Mitchell asked Dr. Sharpies whether she thought the most important envi-

ronmental questions had been included in the draft document. Dr. Sharpies

replied the major considerations had been incorporated in the draft document.

Dr. Gottesman said "iniqueness" is one important issue vhich the working

group should address; i.e., if a rrodified organism is similar to an orc^nian

already existing in nature, then perhaps a preposed field trial of such an

organism need not be as extensively evaluated as a field trial of a novel

organism.
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Dr. McKinney suggested the document's preamble should indicate Institutional

Biosafety Committees (IBCs) review and approve of submissions prior to RAC

review. Dr. Gottesman did not agree that prior IBC review should always

be required. Dr. MoGarrity also questioned whether IBC review should be
required prior to RAC review. He said RAC and its working group might
possess broader expertise than a loaal committee, and the IBC might wish to

wait until they had the benefit of RAC review before approving a proposal.

Mr. Mitchell recognized Mr. Lee Rogers the legal counsel of the Foundation
on Economic Trends.

Mr. Rogers said the document prepared try the Working Group on Release into
the Environment does not constitute an environmental assessment on deliberate
release experiments and does not bring NIH into compliance with the tbtional

Environmental Policy Act on deliberate release experiments. He said "an

environmental assessment would have to discuss alternatives to the deliberate
release experiments to be an environmental assessment on deliberate release
experiments." He said the working group document contains no discussion
of "alternative modes of analysis or alternative contained experiments
that would provide all or some part of the data that would be attained
with actual field experiments."

Mr. Rogers aided that the working group document:

"...fails to... call for procedures for assessing the data that's to be
collected. That is, this document does not call for ary scientific
protocols that would enable the NIH to ascertain, minimize, the risk
of deliberate release experiments."

Mr. Rogers said the working group document did not include standards of
expertise, personnel, or quality of required data; and reviews are "con-
ducted without any such standards of either quality or quantity in these
areas and instead are informed, entirely on a case-by-case basis, without
structure and assurance of requisite interdisciplinary expertise."

Mr. Rogers also contended the working group document:

"...does not provide sufficient evidence and analysis for determining
whether or not to prepare an environmental impact statement or a finding
of no significant impact, either as to deliberate release experiments
generally or for individual experiments."

Mr. Rogers said the language in the working group document which states
"results frcm preliminary field tests will be the best test for unexpected
consequences" acknowledges a failure to develop a predictive ecology to date.
Mr. Rogers believed a science of predictive ecology could be developed. He
also believed field testing could be simulated in contained systems, and
asked the committee to "wrestle with" this issue.

Mr. Mitchell asked Mr. Rogers to clarify his definition of the word "alter-
native." Mr. Rogers said the word "alternative," meant "alternatives to
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deliberate release experiments." If the goals of the experiments can be
attained in other ways, these methods should be adopted. If the investiga-
tor can demonstrate that all possibilities for obtaining the information
or attaining the goal in any other way than field testing were exhausted,
this might be adequate demonstration that alternatives had been considered

.

Dr. McGarrity said Mr. Rogers misinterpreted the purpose of the working
group document. The working group document is intended to aid investigators
in preparing proposals for review under the NIH Guidelines; it is not
intended to provide directions on preparing environmental assessments (EAs)

.

Dr. McGarrity reemphasized that the document before RAC was a preliminary
draft which would undoubtedly be revised.

Dr. Gottesman said it is naive to imagine that a series of contained tests
could generate all the necessary information. Stall-scale field testing
should be permitted in situations where data indicate field testing is
reasonable. The results of the small-scale field test will indicate
whether large-scale field testing should be permitted. The appropriate
approach is to perform the field test, monitor it carefully, and evaluate
the results.

Dr. Clowes said Mr. Rogers' wish to establish standard scientific protocols
is simplistic; standard protocols cannot be devised at this time because of
the diversity of potential organisms and ervirorments. The Working Group on
Release Into the Environment believes the most realistic, safest procedure
is to evaluate preposed field tests on a case-by-case basis. Dr. Clowes
said the experiments would be evaluated in decreasing levels of containment:
first in the laboratory; then in contained systems such as growth chambers
and greenhouses. The experiments will be performed in limited field tests
only after testing in laboratories and greenhouses.

Mr. Jeremy Rifkin of the Foundation of Economic Trends said genetically
engineered organisms are alive, unpredictable, can reproduce, migrate, and
cannot be recalled. He contended that if a predictive ecology cannot be
developed because the variables are too great, society:

"...ought to reevaluate whether we want to start a process when we start
authorizing and introducing for field experiments not three experiments,

but hundreds and then thousands of experiments, over the coming decade."

Dr. Pimentel asked clarification Of the statement in the preamble of the

working group document that "if the probability of any one of these factors

is zero, the risk should be considered zero."

Dr. Gottesman offered the example of an organism capable of causing a great

deal of ecological harm if it survived in the ervirorment but where the

probability of its surviving in the environment was zero; in this case, the

risk would be zero.
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Mr. Mitchell extended his appreciation to the Working Group on Release into

the Environment for the tremendous amount of time and effort expended on

this difficult topic.

Mr. Mitchell asked Dr. MoGarrity to report on planning for the national
synposism on release of genetically modified organisms into the environment
which Representative Albert Gore had asked the American Society for Micro-
biology (ASM) to organize. Dr. McGarrity said the ASM is currently contacting
other scientific societies to elicit help in planning the program. The ASM
hopes to hold this meeting in the spring of 1985.

IV. REPORT OF THE RISK ASSESSMENT SUBCOMMITTEE

Dr. Gottesman said Assistant Secretary for Health Brandt has requested the
RAC Risk Assessment Subcommittee to evaluate a series of questions involving
recombinant DNA risk assessment (tab 1188). These questions originated
in the Office of the Assistant Secretary for Planning and Evaluation (ASPE)

of the Department of Health and Human Services (DHHS ) . Dr. Gottesman said

she as Chair of the RAC Risk Assessment Subcommittee had polled subcommittee
metrbers on the issues and had collated the responses in order to develop a
draft response. The subcommittee met by telephone conference call on
October 15, 1984, to evaluate this preliminary draft response.

Dr. Gottesman said the first question in the ASPE memorandum asked whether
the existence of transposable elements complicates the estimates of risk in
the cloning of deleterious genes. She said the subcommittee agreed the
existence of such elements was implicitly taken into account in experiments
performed to estimate plasmid mobilization frequencies.

Dr. Gottesman said the second question posed by the ASPE memorandum con-
cerned the sensitivity of assays for plasmid transfer. She said the sub-
committee felt many existing assays are extremely sensitive.

Dr. Gottesman said the third question asked how the potential inpact of
altered host range in deliberately released genetically engineered organisms
could be assessed. Dr. Gottesman said the subcommittee recognizes host
range is an important issue in evaluating whether to allow field tests of
organisms containing recombinant DMA. The subcommittee did not, however,
see any general approach which would help resolve that issue prior to
evaluation of each proposal on a case-by-case basis.

Dr. Gottesman said the fourth question asked whether the use of broad host
range plasmids complicates risk assessment studies. The subcommittee
agreed that if field testing of organisms containing broad host range
plasmids is proposed, questions would be posed that may not have been asked
in earlier risk assessment studies.

Dr. Gottesman said the fifth question of the ASPE memorandum asked whether
human "oncogenic retroviral plasmids" could be transferred to indigenous
gut flora and pose risk for laboratory workers. Dr. Gottesman said the
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subconmittee did not feel it possessed sufficient virology expertise to
adequately address this question and suggested the opinion of virologists
be sought.

Dr. Gottesman said the sixth question asked whether gene expression levels
calculated several years ago are still relevant. Dr. Gottesnan said these
estimates were based on the assumption that the maximum level of protein
synthesis that could theoretically be turned over to production of a foreign
protein had been turned over to synthesis of the product of the introduced
gene. These original estimates are still valid.

Dr. Gottesman said the seventh question in the ASPE memorandum asked how
use of high copy number plasmids inight affect estimates of toxin production
and gene transfer probability. The Risk Assessment Subcommittee agreed
the issues involved in use of high copy number plasmids have already been
factored into the calculations of maximum theoretical levels of protein
synthesis

.

Dr. Gottesman said the eighth question dealt with the survival and effects
of various bacteria in the environment. This question is very complex;
since each proposed application will be reviewed on a case-by-case basis,
the issues will be addressed at the time each proposal is reviewed.

Dr. Gottesman said the ninth question in the ASPE memorandum dealt with
shuttle vectors and retrovirus vectors. The subccrnmittee pointed out that
the most important consideration in evaluating the potential for spread of
a defective vector will be the availability of helper virus.

Dr. Gottesman said the tenth question asks vhether cosmid vectors pose any
special risk. The subcommittee pointed out that is most cases cosmids are
more contained than the bacterial virus from vhich they are derived.

Dr. Gottesman said the eleventh question asks vhether nonconjugative plas-
mids could be disseminated via transfer events involving transient survival
of conjugative plasmids. The Risk Assessment Subcommittee said the type

of plasmid to be used in a protocol is an important consideration in the

review process.

Dr. Gottesman said the twelfth question in the ASPE memorandum asks vhether
virulence or others factors may exist vhich could affect the spread of
plasmids. She said this question was cpen-ended and difficult to address.

Dr. Clowes said much new information concerning plasmids, bactericphages

,

cosmids, etc., has been accumulated in the years since the NTH Guidelines

were first established. The Risk Assessment Subcarmittee in reviewing this

additional information determined that earlier containment conclusions

were still appropriate since the initial evaluations were often done on a

"worst case" basis. In addition, the subccrnmittee did not identify any

important general izable risk assessment experiments vhich should be done.
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Dr. Holmes said the Risk Assessment Subcommittee agreed designing risk

assessment experiments to address general issues raised in _he ASPE
memorandum would be very difficult. The experiments currently being sub-
mitted to RAC for evaluation should continue to be reviewed on a case-by-

case basis.

Dr. McGarrity suggested the Risk Assessment Subcommittee respond directly
to the ASPE memorandum without first submitting their response to RAC for

review. The subcommittee could simply report to RAC at the next meeting.
Dr. McKinney agreed. He said the Assistant Secretary for Health did not
stipulate the full RAC should consider these issues but rather asked that
they be reviewed by the RAC Risk Assessment Subcommittee.

Dr. Sharpies said the information generated by the Risk Assessment Subcom-
mittee should, however, be available to RAC.

V. ADDITIONAL ANNOUNCEMENTS

Mr. Mitchell said RAC's charter was renewed by the Secretary, HHS, in June
1984. A revision was introduced into the charter at that renewal: RAC
members may serve after the expiration of their terms intil their successors
have been appointed. Mr. Mitchell said the terms of six RAC members,
Drs. Holmes, Fedoroff, McGarrity, McKinney, Levine, and Scandalios , expired
in June 1984. These members have kindly consented to continue to serve
until successors have been appointed

.

VI. PROPOSED AMENDMENT OF SECTION III-D OF THE NIH GUIDELINES

Mr. Mitchell asked Dr. McKinney to present this proposal to amend the NIH
Guidelines (tabs 1181, 1186/1). Dr. McKinney said Mr. C. Searle Wadley
and Dr. John H. Keene of Abbott laboratories. North Chicago, Illinois, in
a letter dated August 21, 1984, proposed the following sentence be added
to Section III-D of the NIH Guidelines:

"Although these experiments are exempt, it is recommended that they be
performed at the appropriate biosafety level for the host or recombinant
organism (for biosafety levels see 'Biosafety in Microbiological and
Bicmedical Laboratories

' ) .
"

Dr. Lardy felt this language stated the obvious but was not opposed to
including it in the NIH Guidelines. Drs. Holmes and Levine also concurred.

Dr. McKinney said he felt the language would more appropriately be included
as a new last paragraph of the narrative section of Appendix A. Ear. McGarrity
agreed with Ear. McKinney's analysis. He felt the authors' intent could be
met by including the proposed language in Appendix A.

Dr. McKinney moved the proposed language be included as a new third para-
graph of the narrative portion of Appendix A of the NIH Guidelines. He also
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suggested the full reference to the booklet "Biosafety in Microbiological
and Biomedical Laboratories" be included. Dr. McGarrity seconded the
motion.

The RAC recommended the motion be accepted by a vote of twenty-two in favor,
none opposed, and no abstentions.

VII. REPORT OF TOE WORKING GROUP ON HUMAN GENE THERAPY

Mr. Mitchell called on Dr. Walters, the Chair of the RAC Working Group on
Human Gene Therapy, to offer a progress report on the activities of that
group.

Dr. Walters said his report will describe: (1) the mandate and history of
the working group; (2) the membership of the group; (3) the "points to
consider" document being developed by the working group; and (4) a timetable
for ccrrpleting the document.

Dr. Walters said RAC at the September 19, 1983, meeting accepted responsi-
bility in principle for reviewing human gene therapy protocols. At the
February 6, 1984, meeting, RAC operationalized this acceptance. Language
was added to Section III-^V of the NIH Guidelines requiring protocols
involving human gene therapy be reviewed by RAC and approved by the IBC
and the NIH before initiation. A Working Group on Human Gene Therapy
comprised of members frcm the basic sciences, clinical medicine, ethics,
and law was formed during the summer 1984 and held its first meeting on
October 12, 1984.

Dr. Walters said the Working Group on Human Gene Therapy is composed of
fifteen menbers plus executive secretary (Attachment II). He categorized
the menbers as follows: four laboratory scientists, three clinicians, three
ethicists, three lawyers, and two public policy experts. The working group
also has a consultant on retroviruses and representatives from the NIH
Office of Protection frcm Research Risks (OPRR) and the FDA.

Dr. Walters offered the RAC a draft outline (Attachment III) of the docu-
ment being developed by the working group; that document is to be entitled
"Points to Consider in the Design and Submission of Human Gene Therapy
Protocols." He emphasized that the draft outline represents the current
trend of the group's thinking and will undoubtedly be modified.

Dr. Walters said the document's preamble will: (1) Indicate the document
focuses on somatic cell gene therapy. The working group does not foresee
germline gene therapy being applied to humans in the near future. (2) Note

that the working group has based seme of the draft document on EHHS regula-

tions involving human subjects and on the report "Splicing Life" by the

President's Commission for the Study of Ethical Problems in Medicine and

Biomedical and Behavioral Research. (3) Outline the review procedure for

human gene therapy protocols. The IBC and the Institutional Review Board
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(IRB) would first review the protocols. The proposals would then be for-

warded to the Working Group on Human Gene Therapy for review. The RAC
will subsequently review the proposals. The NIH Director has final

authority to approve or reject proposals. (4) Describe a procedure for
periodic revision of the points to consider document. Gene therapy is a

very dynamic field, and the working group anticipates enough new information

will be generated yearly to require revision of the document.

Dr. Walters said the first section of Part I of the points to consider
document will refer to the DHHS Regulations for Research Involving Human
Subjects (45 CER Part 46). These regulations apply to hurran gene therapy
protocols. In addition, this part of the document will require specific
types of information be provided by the investigator (s) on: (1) research
design, risks and benefits; (2) the selection of subjects; (3) the informed
consent process; and (4) protection of privacy and confidentiality

.

Dr. Walters said the section of the document entitled "Research Design,

Anticipated Risks and Benefits" will first ask the investigator to describe
objectives and rationale for the proposed gene therapy. What is the dis-
ease to be treated? Why was this disease chosen for therapy? Why was this
approach to therapy chosen? What is the natural history of the disease?
What alternative treatments are available and have these therapies been
considered?

Dr. Walters said the document will then ask for a description of research
methods including detailed information on the structure of the genetic
information to be introduced into the patient. The document may request
information on animal and tissue culture studies including perhaps labora-
tory cell culture studies performed with the patient's cells.

Dr. Walters said questions on clinical and public health considerations in
the treatment of patients will be posed. Hew will therapy be administered
to the patients? What kind of patient monitoring will be provided? At
what intervals will the investigators report to the IRB and the Working
Group on Human Gene Therapy?

The document will also request information on the investigators' qualifica-
tions and the adequacy of the facilities.

Dr. Walters said the section dealing with subject selection is concerned
primarily with issues of equity and fairness. Human gene therapy will be a
scarce biomedical resource, at least in the early days; and the working
group would like to ensure that patients have equal access.

Dr. Walters said informed consent for human gene therapy may be complicated
because of the the complexity of the technique, but also because the first
subjects are likely to be pediatric patients whose parents will be making
judgments on their behalf.

Dr. Walters said the section dealing with protection of privacy and con-
fidentiality will ask the investigator whether measures could be taken to
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prevent the kind of circus-like atmosphere that sometimes surrounds medical
firsts.

Dr. Walters said the working group feels part of its mandate is to inquire
about broader issues, and Part II of the points to consider document will
raise broader social questions. For example, it might ask what effect, if
any, the proposed serratic cell gene therapy is likely to have on the repro-
ductive cells of treated patients. It might also inquire about possible
ccrrmercial aspects of the particular gene therapy protocol including the
possibility of patenting the technique. These types of questions were
raised in reports such as "Splicing Life."

Dr. Walters said Part. Ill of the document will request documentation
including a copy of the original protocol or grant application in which
the gene therapy technique is described.

Dr. Walters said the first draft of the document was discussed at the
October 12, 1984, plenary meeting of the Working Group on Human Gene
Therapy. This meeting was announced in the Federal Register and open to
the public. Subgroups of the working group were then formed to revise
portions of the document. The resulting draft is to be discussed at a
working group meeting on November 16, 1984. This meeting has been announced
in the Federal Register and will be open to the public. The document which
emerges frem that meeting will be circulated to all RAC members for comment.
When those Garments have been incorporated, public comment will be solicited
by publishing the draft document in the Federal Register and sending it to
individuals and religious groups interested in the issues posed by human
gene therapy. The document will be revised in light of public comment and
the working group will subsequently submit the document for RAC review at
the next RAC meeting

.

Dr. Gottesman emphasized that in the review of individual proposals, the
working group expects many IRB concerns will "overlap" with concerns dis-
cussed in the "Points bo Consider." However, IRB concerns will focus
specifically on risk/benefit considerations for the particular patients;
and the working group anticipates there will be both scientific and social
issues that a broader group such as RAC or its working group can approach
more easily than local ccrnmittees. Dr. Gottesman emphasized that the
working group document focuses on somatic cell gene therapy as the first
proposals presented to RAC undoubtedly will involve somatic cell therapy
experiments

.

Dr. MoGarrity asked whether IRBs and IBCs would be required to review and

approve of proposals prior to NIH review. If local committees must review

proposal prior to NIH review, would local committees be responsible for

evaluating the entire proposal? Would RAC and its working group offer
advice and support to local ccrnmittees should these committees be uncom-

fortable evaluating proposals prior to RAC review?
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Dr. Walters said the working group feels local ccsrmittees should review

arrf approve proposals prior to NIH review. He loped the points to consider
document would provide guidance to IRBs and IBCs.

Dr. Gottesman said the working group realizes a heavy burden will be placed
on local cemittees by prior review requirements, but the working group
feels IRB evaluation of protocols with respect to protecting the individual
patient's interests is important. The IRB could request NIH consideration
of specific aspects of protocols.

Dr. McGarrity asked if an IRB might abstain from voting on a protocol;
would there be another mechanism to send the proposal to NIH review or
would it sinply die at the local level if they did not wish to vote on that

particular proposal.

Dr. Gottesman felt that while the IRB would at some point have to approve

the proposal, the working group and RAC could probably accept tentative IRB

and IBC recommendations . RAC could review the proposal and subsequently
return it to the local carmittees for final action.

Dr. Rapp felt local committees should have the opportunity to evaluate
proposals prior to NIH review, although they should have the option of
asking NIH for input.

Dr. Landy asked what would happen if RAC determined that one hospital or
one clinician is qualified to perform an experiment but another institution
submitting an identical proposal is not.

Dr. Rapp asked whether review will be on a "case-by-case" basis or an
"institution-by-institution" basis.

Dr. Walters replied the working group believes review should tie on a case-
by-case basis. Empirical data and normative judgements form the basis of
review, but the working group will attempt to make the process as objective
and neutral as possible. Dr. Walters said the Working Group on Human Gene
Therapy does not intend to function as a peer review body. The working
group will simply determine whether the investigator and the facilities
meet a minimum threshold of competence.

Dr. McKinney asked whether mechanisms were in place to deal with privacy
and confidentiality issues.

Dr. Walters said Dr. McKinney's question raises two concerns: (1) the
privacy of the patient; and (2) the protection of proprietary information.
Dr. Walters said the working group and RAC will attempt to protect the
privacy of the patients. Protocols could be reviewed without reference to
the names of patients. Dr. Walters said the working group has not yet
addressed proprietary issues other than that the points to consider docu-
ment will ask the investigator's intentions regarding patents or trade
secrets. The working group anticipates that patent questions and trade
secrecy will not be a major issue in human gene therapy.
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Dr. MoGarrity asked whether diseases exist in which the intervention must
occur within the first few weeks of a patient's life. Would such diseases
present a problem if the total review process requires three or four
months?

Dr. Anderson said some diseases should be treated at birth or even pre-
natally. He said the length of time required for review might be a poten-
tial problem for such patients in future applications. In the initial
cases, however, human subjects will be selected only after the protocols
are reviewed and approved. One of the first cases will probably be severe
combined inmune deficiency disease (SCID) caused by ADA deficiency. There
are only about 50 reported families in the world with this disorder. While
these patients are rare, they are ideally suited to be the first subjects
of gene therapy, because they can be cured by bone marrow transplantation

.

Mr. Rifkin said he was concerned because the working group had chosen to
discuss only somatic cell gene therapy at this tine, and to ignore the
issues associated with germline human gene therapy. He said previous
studies had dealt with both somatic and germline applications in the same
context

.

Mr. Rifkin felt it was inappropriate to treat these two categories sepa-
rately because "there might be some correlation between certain somatic
gene experiments and seme effects on the germline or the reproductive
cells." He asked vhether long-term effects of somatic cell experiments on
the patient's germline could be detected. Mr. Rifkin said if any possi-
bility exists that these experiments might affect the patient's germline,
then it would be "inappropriate to move ahead knowing that speculation is

possible and trying to isolate these two categories."

Dr. Walters said the task of RAC and the working group is to respond to
individual proposals on a case-by-case basis and not to engage in a general
discussion of global issues. The President's Commission has already dis-
cussed global issues. Dr. Walters said the working group will ask investiga-
tors to supply data from laboratory experiments to exclude the very slight
possibility somatic cell gene therapy might have an effect on sperm or egg
cells

.

Dr. Rapp said the possibility a gene inserted into seme other portion of
the subject's body would transfer to the germ cells is extremely lew.

Dr. Joklik said numerous experiments have been performed on various animal
species from mice to chickens to insects. In no case had the introduced
DNA been found to transfer to germ cells. Dr. Joklik said that at this
time the probability of such an occurence is so lew it is not a concern.

Dr. Lardy said many current therapies have profound effects on the germline.

He did not feel this consideration was unique to human gene therapy.

Dr. Henry Miller of the FDA agreed various therapies have side effects. He
said it is unreasonable to fixate on the effects to gametes to the exclusion
of effects on cardiac or liver tissues.
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Mr. Rifkin noted there are only three ethicists on the working group. He

felt this number of ethicists did not represent a "good cross section of

ethical and theological opinion on something as grave and potentially
important to our society as human genetic engineering .

" He suggested the
working group broaden its representation. He asked whether any religious
leaders had been contacted or whether there had been an attempt to enlarge
the working group bo include the opinion of major religious leaders.

Mr. Mitchell said the working group is composed of fifteen members; three
of these members are ethicists, two members are public policy experts who
are also well versed in ethical issues. In addition, Drs. Walters and

Childress have backgrounds in theology. Car. Walters said the composition
of the working group is similar to the composition of groups such as the
National Carmission for the Protection of Human Subjects, the Ethics Advisory
Board, or the President's Commission for the Study of Ethical Problems in

Medicine and Biomedical and Behavioral Research. He said the "Points to

Consider" document would be brought to the attention of a wide spectrum of

people including major religious leaders.

Mr. Mitchell said because of the diversity of religious views in this
country it is appropriate to solicit the opinion of individuals associated
with various religious traditions, and this will be done.

VIII. PROPOSED ADDITION OF PROHIBITED EXPERIMENTS TO THE NIH GUIDELINES

Mr. Mitchell asked Mr. Rifkin to present his proposal (tabs 1182, 1183,

1184, 1186/IT, 1187, 1194, 1195).

Mr. Rifkin said while closely related species may be bred by traditional
practices, nature rather narrowly proscribes what can be accomplished.
"Species walls, mating boundaries establish seme limits as to the kind of
recombinations that may occur through natural methods." Mr. Rifkin
contended the experiments of Dr. Ralph Brinster of the Ihiversity of
Pennsylvania in which genes from one mammalian species are introduced
into another species are qualitatively different from preexisting breeding
programs.

Mr. Rifkin said to date the biological unit of manipulation has been the
organism; now the unit of manipulation has become the gene. The init of
importance ceases to be the species itself, but rather the canposition of
genetic materials. Mr. Rifkin contended society is beginning a very long,
protracted journey which will reshape our concept of life so that we wall
increasingly see the importance of life at the genetic level and not at
the species level

.

Mr. Rifkin said some researchers argue the human growth hormone gene trans-
ferred into mice by Dr. Brinster is not unique, that it's only a chemical.
Mr. Rifkin said this argument is a form of scientific reductionism; if
this gene is simply a chemical, then certainly every other gene that makes
up the human species is simply a chemical. If there is nothing unique about
transferring this gene and if the transfer of this gene poses no ethical.
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moral, or public policy questions, "at what level would there be questions
posed?" Would the animal have to take on human characterictics before a
problem would be identified?

Mr. Rifkin asked RAC to develop detailed criteria. "What genes are
permissible in the human gene pool to transfer to other species? What
genes in the human gene pool are impermissible to transfer to other species?"
If the carrruittee decides such criteria cannot be developed, then all human
genes could potentially be transferred to other species for some short-term
medical or economic benefit. Mr. Rifkin said this possibility poses a major
ethical and policy question.

Mr. Rifkin said every major scientist, institution, and association in the
United States has responded to the Federal Register announcement of his
proposals and almost all have stated that they find absolutely no ethical
problems in transferring genes between species. Mr. Rifkin noted, however,
that several commentators including Dr. David Baltimore, Director of the

Whitehead Institute, wrote that seme ethical questions might arise if genes
from other species are transferred into the human germline. Mr. Rifkin
said he could not understand why introducing a gene from another species
into the human germline might pose an ethical problem while transferring a
human gene into the germline of other species would not pose a problem. He
contended the NIH should have considered the ethical issues of transferring
genes between species before funding Dr. Brinster's grant.

Mr. Rifkin in concluding his remarks said:

"Finally, this ccmmittee could decide today on a quick vote, which it
has done many times in the past - and we've been together many times -

that there are no problems here, a quick vote up or down, no ethical
concerns on transferring genes between species; but I would like to say
that even if that vote ccmes today the concerns of this committee might
not be the concerns of the rest of the American public. New, I know
that many scientists think the American public are not educated, they
can't possibly understand all the complex questions raised by this
technology, that unfounded fears are often raised in dealing with this.

I suggest that that's not a correct analysis. Genetic engineering
gives us the most potentially powerful instrument to change the biology
of this planet that we have ever had at our disposal. Certainly the
American public has every right to believe there are sane ethical and
social questions at each stage, and I would say that this stage is a

fundamental precedent stage today. This committee, by its vote, will
say to the Director of the NIH that it is ycur opinion that there is

no ethical problem as we proceed with this technology in transferring
genetic traits between species; and therefore, it should be the accepted

policy of the United States government to proceed."

Mr. Rifkin said Dr. Michael Fax, Scientific Director of the Humane Society

of the United States and co-plantiff with the Foundation on Economic Trends

in a lawsuit against the NIH, also wished to comment on the proposal.
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Dr. Fox said he represents some quarter of a million members of the Humane

Society and is "speaking for the animal kingdom. " Dr. Fax said interferring

with animal genomes raises ethical issues. Nature, in her wisdom, may

well have set up species barriers for a particular purpose, i.e., for

managing natural ecosystems and their coevolution.

Dr. Fax said just as there are multiple genetic detects in purebred dogs
and cats as a consequence of selective breeding, use of recombinant DNA
techniques may also jeopardize animal welfare. He said traditional breeding
programs have produced animals with multiple inbred genetic defects, not

for utilitarian purposes but for sheer esthetic reasons.

Dr. Fox said selective breeding of high yield strains of farm animals

results in a variety of so-called "production diseases:" lameness,

osteoporosis, growth abnormalities, metabolic disorders affecting magnesium
and calcium levels, and many other health problems.

Dr. Fox said Dr. Brinster's idea is to create a pig or sheep that will grew
twice as big, twice as fast. Dr. Fax asked what is saved if they will
grow twice as big, twice as fast. He replied, "Time not food, because one
never gets something for nothing." He contended Dr. Brinster's research
has demonstrated that supplementation of dietary zinc is needed for the
modified mice to grow normally. Dr. Fax said that before the need for
zinc supplementation was discovered there was considerable animal suffering.

Dr. Fax said we are on the point of turning animals into biological machines.
He said Dr. Brinster stated that genes for valuable proteins could be
introduced into animals, and the protein products harvested frem the blood
or milk of these animals. Dr. Fox asked if modifying animals for this purpose
is ethically and morally acceptable. He said the animal's soma will be
modified if animals are made into biological machines; but "the psyche of
the animal, its telos, its intrinsic nature" will not be affected. In such
a situation, the mind of the animal may be trapped in a totally alien body.
He asked RAC to address this issue.

Dr. Fax said an environmental inpact assessment should be done if introduc-
tion of genetically modified microorganisms into the intestines of animals
is preposed. He also said that perhaps a person with veterinary or animal
science expertise should be appointed to RAC.

In regard to what mankind is going to do to the animal kingdom. Dr. Fax
urged the committee to consider the word "dominion" which he said is not
derived from the Latin word "domino, " to rule over, but from the Hebrew
word "rache," to steward with compassion and understanding.

Dr. Clcwes said RAC has received an impressive body of letters almost all
epposing Mr. Rifkin's proposal. He asked the assembly's indulgence as he
quoted from several letters.
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Dr. Clcwes said one philosophical argunent advanced by a number of geneti-
cists and stated by Dr. Maxine Singer of the National Institutes of Health
is that:

"The notion that a species has a telos (a purpose) contravenes every-
thing we knew about biology. A species can have, and may in the past
have had a telos (an end) namely extinction. That is the only telos
known to exist. No species we knew of has a fixed genome. Quite the
contrary. Genetic studies throughout this century have again arri again
confirmed that the genetic makeup of organisms within a species is
continually charging through recombination, mutation, deletion,
duplication, rearrangement and the insertion of ENA sequences. Recent
experiments have, in anything, shown us that this remarkable plasticity
is more extensive than we imagined and is a fundamental property of
living matter."

Dr. Clones said a number of letters emphasized the potential practical
aspects of gene transfer experimentation. Dr. Donald Brown, Director,
Carnegie Institution of Washington, states:

"The introduction of foreign genes into the germline of mammals other
than humans has many potential benefits for mankind. Genetic charges
by modem methods can be done rapidly and with much greater precision
than conventional breeding and selection programs."

Dr. Clcwes then quoted from a letter from Dr. David Kunkle, Assistant
Professor at the University of Texas Medical Branch at Galveston who wrote
he opposed Mr. Rifkin's proposal because:

"If adopted ... [the proposal] would have a most far-reaching adverse
inpact on a promising future approach to the treatment of human genetic
diseases. Some of these diseases caused by enzyme deficiencies in a
well-defined target area may soon prove amenable to treatment by somatic
gene therapy in which the wild type gene would be introduced in somatic
cells of the affected organs.... Obviously, detailed animal experiments
would have to precede any possible human trials of such a scheme

.

Since animal models of only a few genetic diseases are available, most
of such experiments would attempt to detect expression of exogenous
genes against a wild type background. To establish definitively the
nature of any increased expression, heterologous genes would have to
be used. But it is precisely those experiments vshich Mr. Rifkin now
seeks to ban. Thus, his proposal would forever seal off this premising

area of research."

Dr. Clcwes said the American public had expressed its point of view on this

topic and called attention to the several hundred letters from individuals
opposed to the proposed prohibition. Dr. Clcwes quoted from a letter from

Ms. Kristie Baird of Elizabethtown, Kentucky, who wrote, "I believe that

anytime it is possible to save people's lives, it should be done."
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Dr. Friedman first addressed Mr. Rifkin's statement that the American public

is not educated. Dr. Friedman said in fact the American public is educated

and has made a basic decision that research on animals to ameliorate human

disease is not only acceptable tut should be done.

Dr. Friedman said one person's ethics may differ from another's. In his
mini, treating human diseases and alleviating human suffering is a primary
moral inperati\*2 . Dr. Friedman said Mr. Rifkin's proposal would eliminate
one method of researching certain diseases and making broad gains in the

therapy of these diseases.

Dr. Friedman said the language of Mr. Rifkin's proposal is very vague. For
exanple, the term "genetic trait" is used but not defined. One could argue
that a whole gene could be transferred without affecting a genetic trait;

e.g., eye color may depend on a number of genes, and transferring one of
these genes may not charge eye color.

Dr. Friedman said it is difficult to define a unique gene because in some
cases the gene of one species differs fron the gene of another species by
a single base pair. The differences within members of the species may be
mare bread than the differences between the species. In addition, gene
exchange between species probably occurs in nature; viruses pick up genetic
material and probably carry such material across species lines.

Dr. Gottesman reviewed the current status of gene transfer experiments
under the NIH Guidelines for Research Involving Recombinant fWA Molecules:
(1) any experiment which involves the introduction of reccnbinant DNA into
humans must be reviewed by RAC and approved by NIH; this would include both
proposed introduction into somatic or germline cells although no germline
experiments are anticipated in the near future; and (2) experiments in
which reccnbinant DNA is introduced into animals are covered by Section
III-B of the Guidelines and are subject to review and approval by the
local IBC.

Dr. Gottesman said gene transfer experiments are an important tool through
which questions about gene regulation and the development of complex systems
such as animals or humans can be addressed . She pointed out that at this
time no other method exists for approaching these types of studies.
Dr. Gottesman said these studies will result in advances in treating human
diseases, in treating animal diseases, and in using anirmls more efficiently
as food sources. She said Mr. Rifkin's proposal would prohibit these
types of experiments and would step extremely important research.

Dr. Gottesman said she is aware of the controversy surrounding the ethics
of using animals in research; however, the viewpoint that animals should
not be used in research is one which she did not share. She did not think
the majority of people in this country shared this viewpoint. She thought
most people would come down very strongly in favor of using animal models
to test disease therapies.
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Dr. Gottesman said she was overwhelmed by the number of letters received in
response to the Federal Register announcement of the proposed prohibition.
Anyone who has attempted to obtain public response to any type of announce-
ment knows how hard it is to obtain cements. Yet in addition to the
approximately fifty letters from scientists who considered it important to
wrrite both for their own research and for society's ability to treat human
disease or deal with hunger, over 250 letters have been received from the
general public. Dr. Gottesman said clearly a number of people in this
country consider this type of research extremely important.

Dr. Gottesman recontended that RAC not oily not pass the proposed amendment
to the Guidelines, but she urged RAC to approve a motion indicating that
RAC considers gene transfer experiments to be very important research
which should be fostered.

Dr. Lardy said the American people are entitled to an intelligent and

rational discussion of the ethical issues raised by technological advances.
Dr. Lardy felt, however, Mr. Rifkin had behaved irresponsibly in ignoring
all that is known about genetics and evolution and had obfuscated the
issues.

Dr. Lardy said increasing the human lifespan has increased the world popula-
tion. Technology for producing more food, more efficiently is necessary.
Dr. Landy quoted from a letter from Dr. Charles Yanofsky of Stanford
University:

"Modem medicine has already done much to keep individuals with genetic
defects alive to the child-bearing age and beyond. Since society and
the medical profession welcome these efforts, we must not prohibit
exploration of any possibility of correcting a serious genetic defect.

"

Dr. Lardy said many of the undesired consequences of animal breeding alluded
to by Dr. Fox are a result of limitations in animal husbandry. Recombinant
ENA technology may allow introduction of a particular desirable gene into an
animal without introducing undesirable traits, and this is an argument in
favor of continuing research in this area.

Dr. Landy said he was impressed by the number and breadth of the letters
the NIH received concerning Mr. Rifkin' a proposal . There are letters from
high officers of academic and research institutions, not only in the

sciences but also in the humanities and law; letters from individual
scientists engaged in research and education, including many of recognized
international stature; letters from private foundations dedicated to
improvement of human welfare; letters from organizations and individuals
concerned with animal husbandry and efficiency of food production; letters

from medical practitioners and educators in health care delivery; and

rather touching letters from individual citizens concerned about the

future prospects for solutions to new intractable health problems.
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Dr. Wensink said the issues cure clear cut and we11-described. He thought

clearly defined potential benefits have been enumerated and are cppoeed by
unsupported, mythical fears of risks.

Dr. Bowman said gene transfer may be the only feasible way of curing a dis-
ease such as cystic fibrosis. She said to even consider stopping the gene
transfer research needed to address this disease is out of the question.

Dr. McKinney said he wished to point out that in addition to proposing
modifications to the NIH Guidelines, Mr. Rifkin has chosen to interpret
hew the NIH should apply the proposed modifications; Mr. Rifkin contends
the NIH should extend its purview to commercial companies engaged in recom-
binant DNA research under a licensing agreement with an NIH funded institu-
tion which cited the NIH Guidelines in the licensing agreement. Dr. McKinney
said Mr. Rifkin was attempting to involve the NIH, vhich is not a regulatory
agency, in an area where it has no authority. Dr. McKinney urged the RAC
to reject Mr. Rifkin 's proposal.

Dr. MoGarrity said Mr. Rifkin' s statement that RAC ignores the public is

false. Public members have long been part of RAC's composition, and RAC has
actively sought to include the public in its deliberations. Dr. MoGarrity
said Mr. Rifkin underestimates the intelligence and knowledge of the public.
Dr. MoGarrity stated that Mr. Rifkin 's contention RAC would be saying there
are no ethical problems if Mr. Rifkin 's proposals are not approved is utter
nonsense. Dr. MoGarrity said major points of concern exist, but the scien-
tific approach examines the data and bases a decision on a case-by-case
review.

Dr. Walters responded to Mr. Rifkin' s implication that RAC has always given
permission to proceed. Dr. Walters noted that until recently NIH procedures
permitted the local IBCs and IRBs to approve human gene therapy protocols
without RAC review and NIH approval. The NIH Guidelines ware revised to
require the much more rigorous process of national review.

Dr. Walters said transfer of genes into the human germline would involve
the use of in vitro fertilization (IVF) . NIH funded IVF research is cur-
rently under a de facto moratorium; national review by an Ethics Advisory
Board is required, and at present, such a board does not exist.

Dr. Walters said animal welfare, either in the laboratory or in aniiml
husbandry, is a real issue. RAC, however, is not the appropriate group to
address this issue. Seme states have animal welfare rules and the NIH
Office for Protection frem Research Risks is participating in the process
of revising existing Public Health Service animal welfare guidelines.
Dr. Walters felt local review ccmmittees charged with animal welfare sue
the appropriate bodies to deal with this issue. Dr. Walters suggested RAC
reject Mr. Rifkin 's proposal in light of the potential benefits gene trans-
fer research might provide.

Dr. Fax thought public support of gene transfer research is based on fear
of death and suffering. He said Aristotle's original meaning of "telos"
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was not a final endpoint but the organism's intrinsic nature expressed in
the here and now. Society's responsibility is to the present not to the
future. He said we are not progressing anywhere.

Dr. Fox contended that what is often regarded as progress is simply dealing
with residual problems passed fran one generation to the next. He said
humans have a tremendous responsibility to the animal kingdom, and he is

concerned with RAC's human-centered rhetoric and rationalizations. He said
he had to leave to wash his hands.

Dr. Miller said he wished "to address some glaring factual errors in

Dr. Fox's remarks in vhat I thought was otherwise a rather absurd presenta-
tion." Dr. Miller said early field trials of bovine growth hormone in

dairy cows suggest the cows utilize food stocks more efficiently with as
much as a 15 percent improvement in milk output without a concomitant
increase in food consumption, in effect, "getting something for nothing"
through improved nitrogen utilization.

Dr. Miller said Dr. Fox had not understood the function of zinc supplementa-
tion in the diet of Dr. Brinster’s genetically engineered mice. Dr. Miller
explained that the recombinant vector was constructed so that the human
growth hormone gene is under the control of a zinc-sensitive premotor.
Dietary zinc supplementation increases the activity of the human growth
hormone gene, and the mice grew larger than normal. However, in the absence
of zinc supplementation, they are of normal size and do not suffer.

Dr. Miller said adopting Mr. Rifkin's proposal would inflict incalculable
harm on several very important areas of scientific inquiry; e.g., the
study of genetic susceptibility to diseases such as breast cancer. Harm
would also be inflicted on research aimed at developing therapies for
human genetic diseases since animal studies which are necessary prior to

human clinical trials could not be carried out.

Dr. Miller said Mr. Rifkin's proposal is:

"...yet another highly contrived issue that is another manifestation of
what 'Nature '.. .alluded to in characterizing Mr. Rifkin as someone
whose nuisance to substance ratio is high."

Dr. Jcklik said he questioned what he was hearing when the preposition is

made that progress is not only elusory but possibly even undesirable, or
vhen the implication is made that the health of this nation is no better
today than it was 100 years ago, or when the discussion centers on what
was in Aristotle's mind when he used certain phrases.

Dr. Jcklik said the practical benefits of this type of research for human-
kind is unquestionable; the evidence supporting this position is irrefutable.

He called absurd the proposition that the prospect of benefit to untold
humans through generations to come should be outweighed by putative discom-

fort to a small number of laboratory animals.
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Dr. Joklik said a concept of "species" was being invoked in support of

Mr. Rifkin's proposals . Dr. Joklik said he is a member of the International

Ccrrmittee for the Taxonomy of Viruses which has been trying to develop a

definition of species with regard to viruses. Dr. Joklik said it has been
utterly impossible for this carmittee to arrive at a definition of a species.

Species are constantly evolving, and the transfer of genes from one "species"
to another has occurred throughout evolution.

Dr. Joklik supported Dr. Gottesrrein's recommendation that RAC forcefully
state research on gene transfer be fostered and not hindered.

Dr. Rapp supported Dr. Joklik 's ccmnents. He pointed cut that medical
research has tremendously benefited a variety of animal species. The
development of a rabies vaccine is one example.

Dr. Rapp said Dr. Fox does not like the fact that humans are human-centered,
but species tend to be self-centered. Dr. Rapp stated that stewarding and
handling animals in a humane manner is important, but to think about pre-
venting certain lines of research in any species is a very dangerous idea.
If this concept were to be seriously supported, society should consider
the "telos" of bacteria and viruses.

Dr. Rapp said he supported Dr. Gottesman's proposal that RAC issue a state-
ment in support of this type of research. He agreed ethical issues might
exist, but the consequences of forfeiting all benefits of gene transfer
research for what at the moment appear to be extremely minor risks are so
great that RAC should not support Mr. Rifkin's proposals.

Dr. Saginor said that:

"...although some of Mr. Rifkin's original purposes may have been
sincerely based, it appears that various catch phrases are uttered and
written to engender public fear and potential press coverage with
almost McCarthy-type tactics. I want to address a statement such as
'a quick vote '...by our committee. I resent the overt implications,
and I resent this playing to potential inflammatory press quotes, and
I particularly resent you implying that our committee and subcommittees
do not care... and do not carefully consider various ramifications of
cur decisions before a vote is taken."

Dr. Saginor said it is important to address the issues and not strike fear
into the American public. He said he strongly supports Dr. Gottesman's
suggestion.

Dr. Gottesman moved that:

"The RAC reject the amendments preposed by Mr. Rifkin and published in
the Federal Register of September 20, 1984, Section II. Both its
importance in current scientific research and the long-term possibilities
for treatment of human disease and the development of more efficient
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food sources make it a moral imperative that we strongly oppose the
blanket prohibition of this class of experiments."

Dr. McKinney seconded the motion.

Mr. Rifkin said he believed RAC members were well-intentioned; they would
not be part of the medical research community if they did not think they
were trying to iirpro/e the lot and welfare of humanity. Mr. Rifkin said
it is very difficult for any profession to critique itself. He asked the
members of the committee to lock at their world view before they made any
’hasty" decision.

Mr. Rifkin suggested RAC members were affected by the views they held about
modem science; he asked the members of RAC to lock at those assumptions
and consider that there are other people who do not share that world view.

Mr. Rifkin said the history of every technological revolution shows that
every great technology brings both benefits and costs. The more powerful
and impressive the technology, the better able to expropriate, secure, and
use natural resources for human needs, the greater the potential costs
that will be heaped on the ecosystem and paid by future generations.
Mr. Rifkin thought it either naive or disingenuous to believe that there
are no risks, no costs associated with the biotechnology revolution.

Mr. Rifkin reiterated his position that technologies mortgage the future to
provide security for the present. He said:

"I think there are certain technologies that are so powerful inherent to

the technological categories themselves that we have to ask the question,
is it appropriate to use them.

"

Mr. Rifkin said Dr. Brinster's experiments are an attempt to develcp super-
animals, animals that would grow bigger and faster and provide commercial
advantage in the market place. Mr. Rifkin contended that if this procedure
becomes commercially feasible, livestock will be dramatically affected.
The long-term implications are "model culturing" and the loss of gene
diversity. "Model culturing" of animals will affect the well-being of
society because society becomes more vulnerable to losses of these animals
because the animals lack genetic diversity.

Mr. Rifkin said:

"There are specific parts of this genetic therapy that are more problema-
tic than others but to suggest that at every juncture if we don't give
the scientific community full license to pursue any kind of research

in any area that we will be in seme way condemning all present and

future human beings on this planet to suffering, disease, death, that
to me suggests a syndrome of fear and it needs to be addressed...."

Mr. Rifkin asked how RAC so "prematurely" reached the conclusion that the

benefits in the long-run outweigh the risks; only a few experiments of this

[158]



27

type have been done. Hew can RAC be so convinced the long-term benefits

outweigh the costs?

He suggested that:

"...it would be very very foolhardy in a one hour discussion on crossing
genetic lines for you to pass a resolution saying that you would encour-
age this frem here henceforward. I think it's more responsible bo put
a moratorium on this research until such time as these questions are
being properly addressed by the American public."

Mr. Rifkin thought the letters that had been received on this topic did
not represent an accurate cross-section of the American public.

Dr. McKinney felt Mr. Rifkin had either misunderstood or misconstrued the
comments of RAC members . Dr. McKinney did not think any member of RAC
had suggested there are not problems associated with any area of research.
However, the history of RAC has been an orderly process of consistently
exercising care and prudence in approaching the utilization of recombinant
DNA technology. Dr. McKinney thought Dr. Gottesman's motion was to continue
this orderly process so the potential benefits of this technology might be
assessed

.

Mr. Mitchell pointed out that Mr. Rifkin' s proposal would prehibit certain
experimentation involving the transfer of genes; thus, the question before
the RAC is whether this area of scientific research should be prohibited

.

Dr. Rapp stressed that at least he and probably most RAC members had not
spent "one hour" considering this issue. Most members have been thinking
about these issues for a number of years. RAC members recognize there are
risks associated with any new technology; however, a total prohibition will
prevent society from ever learning whether these potential risks are real
or mythical.

Dr. Rapp said in our lifetime smallpox virus has been wiped out; he did
not think the world was poorer for this action. He thought the Brinster
experiments had to be considered in the context of the overall pattern and
overall benefits of genetic engineering. Dr. Rapp said seme studies of
gene regulation, translation, and expression have to be done in foreign
hosts. Studies such as these are leading, hopefully, to a solution of
problems such as cancer. Prohibiting these types of experiments would
destroy efforts to study very major human disease syndromes. Dr. Clowes
said there are a number of scientific developments in which the benefits
enormously outweigh the costs.

Dr. Rapp said a total prohibition would stop a whole field of science in
its tracks. Such attempts at prohibition have not worked at any time in
history. RAC should continue to evaluate proposals; otherwise, researchers
would perform these experiments in other parts of the world. Should this
occur, the U.S. government would lose whatever control it new has over
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these types of experiments. Dr. Rapp said he favored Dr. Gottesman's
motion.

Dr. Holmes said Mr. Rifkin and the RAC do have differences in perspective;
however, it's not that RAC only sees the benefits where Mr. Rifkin only sees
the risks. The difference in world view is that seeing both the risks ard
benefits, Mr. Rifkin would prohibit seeking the benefits whereas the RAC
would prefer to press on to try and maximize the benefits while minimizing
the risks.

Dr. Joklik said many RAC members have thought about these types of problems
for many years; the aim of biomedical research has been to make our children
and our children's children healthier.

Dr. Joklik said a difficulty in cocrmunicating with Mr. Rifkin is that as
soon as one of Mr. Rifkin' s concerns is allayed, another concern surfaces.
Dr. Jcklik said Mr. Rifkin new asks how scientists can be sure this new
technology will provide benefits for mankind. Reccmbinant DMA is the means
for answering many questions. Ten years after the inception of this new
technique, so much more about the workings of the human cell and the human
organism is known, including a mere detailed knowledge of the nature of
human genetic material. In addition, we new have the ability to manipulate
the genetic material. One simply has to ask oneself how much more will we
knew in another ten years, a very short time in the experience of mankind.

Dr. Jcklik said Mr. Rifkin was attempting to arrest a process which has
been spectacularly successful.

Dr. Walters asked Dr. Gottesman if she would accept a friendly amendment to
her motion; he proposed to add to the motion the notion of protecting animal
welfare as well as human welfare through a better understanding of animal
diseases. Dr. Gottesman agreed to add such language to her motion.

Dr. McKinney, the seconder of the motion, also agreed.

Dr. Landy said RAC is saying it is unconscionable to prohibit exploring
this avenue of research. He asked Mr. Rifkin if there are any exanples in

history where a social problem has been successfully solved before the
technology was developed to address the problem.

Mr. Rifkin said the Iroquois nation of North America had a civilized and
advanced culture. These people followed a specific procedure whenever
they considered seme environmental, social, or cultural change. They
asked in the deliberation process what effect the preposed change would
have seven generations in the future. In some cases, the Iroquois decided
the particular change would have more costs than benefits and decided not

to implement it.

Mr. Rifkin said genetic engineering is one approach to the future; it is

not the only approach. He emphasized that there are other approaches to
solving problems. He offered as an example atterrpts to deal with heart
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and lung diseases and cancer. He said these diseases have an environmental

ccnponent as well as a genetic component. Mr. Rifkin said he would be

thrilled if NIH money were spent studying hew the environment triggers

genetic diseases rather than on research on gene transfers.

Mr. Mitchell asked Dr. Bowman whether environmental factors are a cause of
cystic fibrosis. Dr. Bowman said environmental factors are not a cause;

cystic fibrosis is a genetic illness.

Dr. Gottesman said Mr. Rifkin' s characterization of RAC's activities as

always giving the go-ahead is untrue as RAC has often turned down requests
to proceed. Dr. Gottesman asked Mr. Rifkin to be honest and accurate in

his portrayed, of RAC and RAC's activities, and of the question currently

before RAC. In this instance, a single gene will be moved from one organism
to another; all sheep are not about to be turned into giant sheep nor are
people with bat wings going to be created.

Mr. Richard Pollack identified himself as having been associated for a two
year period with Sandia Laboratories as a consultant to the Nuclear Regula-
tory Ccrrmission (NRC), as having served with the NRC on the Three Mile
Island investigation, and as being "close" to Mr. Rifkin.

Mr. Pollack said Mr. Rifkin was asking:

"...if the basic question of the environmental inpact. . .has been ignored
by this ccrrmittee . . .What kind of road are we moving down? ...with such
a powerful tool with such great consequences, not to have that kind of
basic methodology to assure the public is very disconcerting, whether
on a concrete issue or on a less abstract issue...."

Dr. Fox asked why others seem to think there is an ethical issue to be dis-
cussed. He said, "Surely there is not some dialectical tension here that
cannot be reconciled, that somewhere between us is meaning and substance
to the reality around us."

Dr. McKinney reminded the proponents of what their proposal entailed; a com-
plete prohibition of certain types of research. He then called the question.

By a vote of nineteen in favor, two opposed, and one abstention, the RAC
agreed to close debate.

Dr. Gottesman then repeated the language of her modified motion:

"That RAC reject the amendments proposed by Mr. Rifkin and published in
the Federal Register of September 20, 1984, Section II. Both the
importance of this class of experiments in current scientific research
and the long-term possibilities for treatment of human and animal
disease and the development of more efficient food sources make it a
moral imperative that we strongly oppose the blanket prohibition of
this class of experiments."

[161]



30

By a vote of twenty-two in favor, none opposed, and no abstentions, the RAC
approved Dr. Gottesman's motion.

Mr. Mitchell suggested that a document be prepared to set forth the state-
ments and concerns of the RAC and others. Dr. Gottesman said the minutes of
the RAC meeting could form the basis of that document.

DC. ADJOURMEOT

The meeting adjourned at 3:01 p.m., Monday, October 29, 1984.

[162]



31

Respectfully submitted.

Uf'L.
Elizabeth A. Milewski, Ph.D.

Rapporteur

j jl
william J. Gartl^>Jr.rRiaX^
Executive Secretary

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and

Recombinant DMA. Advisory Committee
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WORKING GROUP ON HUMAN GENE THERAPY

RECOMBINANT DNA ADVISORY COMMITTEE

OUTLINE

Preamble

A. Focus on somatic-cell gene therapy

B. Guidance provided by general rules for research involving

human subjects and President's Commission report on

Splicing Life

C. Review procedures

D. Procedure for periodic revision of "Points to Consider"

I. Issues Covered by the Department of Health and Human Services (DHHS)
Regulations for Research Involving Human Subjects

A. Research design, anticipated risks and benefits

1. Objectives and rationale

a. Disease to be treated
b. Natural history of disease
c. Alternative treatments

2. Research Methods

a. Structure of genetic material to be inserted
b. Tissue culture and animal studies

3. Clinical and public-health considerations in the
treatment of patients

. Qualifications of investigators, adequacy of
laboratory and clinical facilities

B. Selection of subjects

C. Informed consent process

D. The protection of privacy and confidentiality
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Attachment III - Page 2

II. General Social Issues Not Covered by the DHHS Regulations for

Research Involving Human Subjects

Example: What effect, if any, is the proposed somatic-cell
therapy likely to have on the reproductive cells

of treated patients? Please provide laboratory
data or bibliographic references that pertain to

the answering of this question.

III. Requested documentation

A. Original protocol or granc application

B. Responses to the "Points to Consider"

LeRoy Walters
10/25/84
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DEPARTMENT OF HEALTH ?ND HUMAN SERVICES

PURLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES OF MEETING

1

OCTOBER 30, 1984

The Wbrkina Group on Release into the Environment of the Reccmbinant ENA

Advisory Ccrmittee was convened at 9:00 a.m. on October 30, 1984, at the

Linden Hill Hotel, Sea Pines Roan, 5400 Pocks Hill Road, Bethesda, Maryland

70814. The meeting was open to the public. Dr. Gerard McGarrity was the

chair. The following people were present for all or part of the meeting:

Wbrking Group Members:

Charles Arntzen
Royston Clowes

Susan Gottesman
George Lacy
Gerard McGarrity
David Pimentel
David Pramer

A working group roster is attached (Attachment I)

Liaison Representatives:

Thomas Pirone
Frances Sharpies

Anne Vidaver
Elizabeth Milewski

(Executive Secretary)

Morris Levin, Environmental Protection Agency
Henry Miller, Food and Drug Administration
Sue Tolin, U.S. Department of Agriculture

Ad Hoc Ccrmittee

Robert Colwell, University of California, Berkeley
Susan Hirano, University of Wisconsin

Other National Institutes of Health Staff:

William Gartland, NLAID

1-The working oroup is advisory to the RAC, and its reccrnmendations should not
be considered as final or accepted

.
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Others:

Fred Betz, Environmental Protection Agency
Virginia Cunningham, Smith Kline & French Laboratories
Jack Fowle, Environmental Protection Agency
David Glass, Biotechn.ica International, Inc.

Anne Hallander. Environmental Protection Agency
Steven Humphreys, Bureau of National Affairs, Inc.

Paul Hung, W/eth Laboratories
Jim Johnston, SlmithKline Beckman Corporation
Dan Liberman, Massachusetts Institute of Technology
Max Marsh, Eli Lilly and Company
Carl Mazza, Environmental Protection Agency
Duffy Miller, Pharmaceutical Manufacturers As sociation Newsletter
Greg Pearson, The Blue Sheet
Jane Rissler, Environmental Protection Agency
Mark Segal, Environmental Protection Agency
Smita Siddhanti, University of Pittsburgh
Clarence Styron, Monsanto Company
Judith Viortman, American Institute of Biological Sciences
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nr. McGarrity, Chair, caller) the October 30, 1984, meeting of the .Working Group

on Release into the Environment to order at 9:05 a.m. The participants in the

meetinn identified themselves at Hr. McGarrity s request.

Or. McGarrity said three items would be considered by the working group: (1)

the status of teh national conference on release into the environment of

genetically modified orqanisms to be sponsored by the American Society for

Microbiology (ASM); (2) the points to consider document for microorganism

field testinq generated by the Working Group on Release into the Environment

at the October 5, 1984, meeting (Attachment II); and (3) a request (Attachment

III^ by Dr. Carl Mazza of the Environmental Protection Agency (EPA) to consider

the availabilitv and adequacy of guidelines for greenhouse experiments involving

reccmhinant PNA organisms.

Report on a National Conference

Dr. Pramer offered the working group an update on the status of the national

conference on release of genetically modified organisms into the environment;

he said he had little information to add beyond that which had been reported

at the October 25, 1984, meeting of the Working Group on Release into the

Environment

.

Development of a Points to Consider Document for Microorganisms

Dr. McGarrity said with the growing recognition that genetically engineered

microorganisms are being created for testinq in the field the Working Group on
Release into the Environment is attempting to develop a guidance document
(Attachment II) for investigators wishing to submit field testing proposals for

microorganisms for review under the National Institutes of Health (NIH)

Guidelines for Research Involving Recombinant CNA Molecules. He recounted bo

the group the history of this document (Attachment II). He said Drs. Lacy,

Milewski, Pirone, Tolin, and Vidaver developed a preliminary draft document
entitled Points to Consider for Submissions Involving the Release of Microorganisms
Containing Recombinant PNA Molecules into the Environment for the October 5,

1984, meeting of the working group.

At the October 5, 1984, meeting, the working group constructed a draft document
based on portions of the subgroup document and the EPA document entitled Points
to Consider in the Preparation of TSCA Premanufactured Notices for Genetically-
Engineered Microorganisms vhich the EPA had sent to the working group to elicit
comment and to provide information. Dr. McGarrity said a preamble written by
Dr. Gottesman had subsequently been incorporated into the draft document
developed at the October 5, 1984, meeting. The preamble attenpts to offer a
rationale for the document.

Dr. McGarritv said the draft document (Attachment II) had been sent to the
Recombinant PNA Advisory Committee (RAC) at its October 29, 1984, meeting:
(1) as part of the report on the progress of the working group in constructing
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a points to consider document for submissions involving field testing of genetically
modified microorganisms; and (2) to provide RAC and the public an opportunity
to comment on the draft document. He said the preamble written by Dr. Gottesman
had not been seen by all members of the Working Group on Release into the
Environment prior to presentation of the draft document to the RAC on October
29, 1984.

Dr. McGarrity said he had mixed feelings about sending the preliminary draft
document to RAC since same people tend to disregard the draft designation and
treat the document as if it were final. On the whole, however, he felt the
effort to inform RAC in this manner had been productive; and he had received
several general ccmmsnts on the document. He said he would introduce these
comments at the appropriate point in the working group discussion.

Dr. McGarrity reported that Mr. Jeremy Rifkin of the Foundation on Economic
Trends and his attorney, Mr. Lee Rogers, had criticized the preliminary draft
document (Attachment II); they contended the document did not meet the require-
ments of the National Environmental Policy Act (NEPA). Dr. McGarrity said he
had informed Mr. Rifkin that the working group draft was not an attempt to
address the NEPA requirements but rather an attempt to provide submission
guidance for investigators. A second criticism by Messrs. Rifkin and Rogers
was that the working group draft did not contain standard protocols and criteria
for evaluation. Dr. McGarrity said he had replied that the consensus of the
working group and of other experts is that case-by-case review is the only
valid way to proceed as preposed applications will vary widely, and there is
not sufficient scientific information available to formulate standard criteria.

Dr. Gottesman suggested the working group might consider aligning the draft
document with seme NEPA requirements to simplify the task of organizing data
and information into the NEPA format should the NIH be required to prepare
environmental assessments.

Dr. McGarrity asked the working group to evaluate the draft document (Attach-

ment II) first as a whole and then to consider the document point by point.
He called the attention of the working group to the preamble of the document.

Dr. McGarrity suggested the working group might wish to add language to the
preamble indicating that the document would be updated regularly; he said the

!
document currently being developed by the RAC Working Group on Hunan Gene

j

Therapy includes such a prevision.

j

Dr. McGarrity said one canrrent he had received on the preamble was that the

I

language did not inform the investigator of the review procedure; the commenta-
tor suggested this information be included in the preamble.

I

1 Dr. Clowes said the draft document (Attachment II) developed by the Working

i

Group on Release into the Environment should not contain language which would
rigorously prescribe the manner in which protocol review would proceed. He
felt specifying that the Institutional Biosafety Committees (IBCs) must review
the proposal before it is submitted to RAC may place the IBC in a difficult
situation. Broad expertise is required bo adequately review proposals involving

^

field testing of modified organisms. He pointed out that most IBCs are set up

|

I
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to review proposals in the bicmedical area, and a local IBC may not have avail

able to it the requisite ecological expertise. The IBC should have the option

of either reviewinq and approving the protocol or of sending the protocol to

the NTH for review before IBC review.

Or. Cartland said IBC review is easier to unhinge from RAC review if no language

indicatina the review sequence is included in the draft document (Attachment II).

Dr. Gottesman felt the IBC or the investigator would decide on the order of

review in the absence of language prescribing the review procedure.

Dr. Miller said his experience at the Food and Drug Administration (FDA)

with Institutional Review Boards (IRBs) and with review of protocols inuolving

use of human subjects indicates that flexibility of approach is important;

different IRBs have different expertise and different perceptions of their

role. Seme IRBs prefer that FDA first review the proposal; other IRBs prefer

to perform their own review before sending the protocol to the FDA. He felt

proposals might be needlessly delayed if the IBC hesitates to review the pro-

tocol and is not permitted to send the protocol to the NIH for review.

Dr. Colwell thought the IBC should not feel obliged to approve a proposal

simply because RAC approves. He pointed out that the IBC might possess special

knowledge of local conditions. Dr. Pirone thought the working group draft
(Attachment II) should explicitly require that information on local conditions
be submitted to the working group and RAC for review.

Dr. Gottesman suggested language be added to the preamble which would indicate
the IBC must make an independent evaluation of the proposal; this review might
be concurrent with, before, or subsequent to NIH review. The Vforking Group on
Release into the Ehvirorment should receive all pertinent data and information
including local conditions necessary for an evaluation.

Dr. Colwell asked why the IBCs were originally formed. Dr. Gottesman replied
that the IBCs were originally instituted to ensure that laboratories were
operating under the laboratory containment conditions specified in the NIH
Guidelines.

Dr. Colwell asked how NIH ascertains that an IBC is qualified to evaluate a
proposal involving field testing of genetically modified microorganisms.
Dr. Gartland said the NIH certifies the IBCs.

Dr. Levin asked if IBC review of field testing protocols is required under the
NIH Guidelines. Dr. Gottesman said IBC review is required under Section III-A-2
of the NIH Guidelines.

Dr . Levin did not think the IBC should have to review a proposal subsequent to
review by RAC, the national body. Dr. Gottesman disagreed; while the RAC and
its working group may be setting national standards, the working group should
not preempt the right of local ccrrrriittees to regulate affairs at their institu-
tions. She said the IBC plays an important role in the review process.

Dr. Levin suggested IBCs could review the proposal and state their concerns;
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RAC would subsequently review the proposal and the IBC statements. In this
way, proposals would not bounce back and forth between RAC and the IBC.

Dr. Gottesman said an investigator might not have to return to the NIH following
RAC review; the NIH would set minimal requirements and would respect the right
of the local IBC to impose additional constraints.

Dr. Pramer asked how an investigator might handle the situation where one body
approved of the proposal but the other body did not. Dr. Clowes said the IBC

and the NIH each have veto authority. Dr. Pirone said proposals which do not
receive both IBC and NIH approval would require a great deal more consideration.

Dr. Sharpies moved that the following sentence be added to the first paragraph
of the preamble:

"The IBC is expected to make an independent evaluation, although this
evaluation need not occur before consideration of an experiment by the
RAC. "

Dr. Gottesman thought the language offered by Dr. Sharpies clarified the issues
and suggested it be added to the first paragraph of the preamble

.

Dr. Max Marsh of Eli Lilly and Company said the IBC could also review
proposals and ascertain that appropriate information is included in the proposal.
Dr. Gartland explained that this system was used during the period when RAC
was reviewing large-scale applications involving recombinant organisms. He
said most RAC reviews are currently unhinged from IBC re/iew; RAC in general
is not informed of IBC decisions.

Dr. Clcwes asked if the Working Group on Release into the Environment would
review proposals involving field testing prior to RAC review. Dr. Gottesman
said it would be useful to have some group lock at the proposal before it is
sent to RAC for final review. She thought the sequence of review might be an
issue for the working group to discuss in the future.

Dr. Levin asked if NIH approval of a specific field testing project extends to
all sites the investigator might wish to consider for testing. Dr. McGarrity
said approval is specific for the site; if the investigator washes to test
in a different site, the proposal writh a detailed description of the new
site must be submitted to the NIH for review.

By a vote of nine in favor, none opposed, and one abstention, the working group
approved Dr. Sharpies' notion.

Dr. McOarrity asked if other general comments could be made on the document.
Dr. Pimentel suggested Section IV-A, Conditions of the Trial , should request
information on the ecological effects of the modified organism on target and
non-target organisms. He also suggested a new Section IV-E requiring the inves-
tigator to describe procedures for evaluating the effect of the modified organism
on target and non-target plants and other species be added to the document.
Dr. Lacy felt this concept was cil ready stated under Section IV-B. Dr. Pimentel
said Section IV-B does not clearly indicate when monitoring is to be performed.
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nr. Hirano aoreed; she felt the language did not clearly indicate vhether the

monitoring should occur in the greenhouse and grcwth chamber or in the field.

5The suggested monitoring requirements should be addressed in Section XV—A of

the document. .She thought Section IV-B is related to risk assessment and

should be part of Section V of the document.

Or. Vidaver suggested the title of Section V be modified; she pointed cut that

the draft document as it stands contains two sections entitled "Summary."

Dr. Lacy suggested the document should use the phrase microorganism modified

using reccmbinant DNA techniques" rather than refer to a reccmbinant organism.

Dr. Golwell sugoested the phrase "testing or application in the environment"

might be preferable to the phrase "release into the environment." He suggested

the phrase "testim or application" be siiostituted throughout the document

for the word "release."

Dr. Pirone noted that the Working Group on Human Gene Therapy addressed two

issues that the Working Group on Release into the Environment might wish to

consider: (1) the experience and competence of the investigator; and (2)

whether alternative methods of obtaining the same result exist. He said the

second Question would ask vhether the organism could be constructed by some

other methodology. Dr. McGarrity thought the investigator would address these

types of issues in the justification.

Dr. Arntzen asked whether the working group document should state that these

points to consider would not apply' if another agency is required to review the
protocol. Dr. Gartland said the NIH Guidelines currently require investigators
to come to the NIH for review regardless of whether they are required to submit
their proposals to other agencies for review. Should the working group feel a
different procedure would be desirable, the group would have to request that
the NttH Guidelines be modified. Dr. Gottesman pointed out that the RAC and
its working groups are currently the premier bodies of expertise; the advice of
these bodies is needed by all the Federal agencies.

Dr. Amtzen noted that other government agencies have developed testing require-
ments for reviewing introductions of novel organisms into the ecosystem; he
offered the example of EPA testing protocols for biopesticides. Dr. Gottesman
pointed out that such testing protocols do not address all of the issues facing
the working group. Dr. Anne Hollander of the EPA agreed with Dr. Gottesman; she
said the EPA is currently attempting to develcp appropriate testing requirements
for field testing of modified organisms.

Dr . Vidaver asked why the concept of risk assessment had been included in the
preamble. She suggested this concept be discussed in a separate section at
the end of the document; she felt it was not good public relations to mention
the concept of risk in the preamble to the document. Dr. liacy agreed; he felt
the information submitted in response to questions posed in the body of the
document would be synthesized to assess risk.
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Dr. Colwell said he was troubled by the "probability" arguments advanced in the
preamble; he said assigning a probability to concepts such as "uniqueness" is

is very difficult.

! Dr. Sharpies asked whether an organism would have to be functionally unique or
genetically unique to meet the uniqueness requirements specified in the document.

Dr. Levin asked whether those organisms vhich differ substantially frcm the parent
organism and thus would be "more unique" would be of greater concern than those
organisms vhich differ little frcm the parent and thus would be "less unique."

Dr. Colwell said in general the organisms most likely to establish in an eco-
system are either: (1) those most similar to organisms already in the ecosystem;

or (2) those most dissimilar frcm organisms already in the ecosystem. He thought
* the degree of uniqueness or difference of the modified organism frcm the parental
organism would not help in making an ecological evaluation. Dr. Colwell felt

this issue could not be treated in a few sentences in the preamble; the information
requested in the body of the working group draft document would permit an evaluation.

Dr. Gottesman argued that the preamble should address the important concept of

"uniqueness;" if an organism created by reccmbinant DNA is not unique, application
in the environment would not pose questions vhich should be dealt with by the
working group. Dr. Lacy felt the document should not contain risk formulas
vhich the working group would have to defend; he felt including risk formulas
backed the working group into inflexible arguments as the probability that an
organism applied in the environment cannot survive, reproduce, or disperse can

never be zero.

Dr. Lacy suggested the investigator should bear responsibility for evaluating
the probability of risk.

Dr. Pirone pointed cut that Mr. Rifkin had told RAC he wished to see the document
contain numbers and threshold limits; since it is impossible to include numbers
and limits at this time, the working group document should not prepound seme
vague formulas for determining risk probabilities.

Dr. Sharpies said she was uncanfortable with the concept that a snail alteration
in an organism's gencme might be considered a trivial modification. She said
the working group would have to decide whether the release of an organism should
be carefully considered: (1) because the organism vas constructed using recom-
binant DNA; or (2) because the organism is novel in the environment to which
it is introduced.

;
Dr. Clcwes said "uniqueness" is the most important consideration. He felt the

i
question of whether an organism had been constructed by use of reccmbinant DNA
techniques or by other techniques was of secondary importance.

Dr. Gottesman thought the working group document should specifically address the
concept of uniqueness; she felt that if an organism created in the laboratory
is analogous to an organism in nature, it would be unreasonable to require an
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investigator to perform every test listed in the working group document.

Dr. Gottesman agreed that a single gene modification might introduce a major

change in the organism and should be considered from that perspective. She

also agreed the working group should be concerned if the engineered organism

displays unexpected properties due to the modification of its genetic material.

Dr. Jane Rissler of the EPA worriered whether the working group document should

indicate the means by which "uniqueness" would be determined; would uniqueness

be determined by comparison to the nonmodified parents? Dr. Rissler emphasized

that the working group evaluation would not be based solely on the molecular

biology of the introduced nodi fication.

Dr. Mark Segal of the EPA pointed out that uniqueness does not influence the

three inportant ecological considerations of: (1) establishment and survival;

(2) exposure to susceptible hosts and ecosystems; and (3) expression of an

effeet

.

Dr. Pramer said the investigator must be cognizant of the molecular genetics

of the organism; in addition, information from contained systems such as growth
chambers and greenhouses should be available and could help evaluate uniqueness.

Dr. Pirone suggested the working group document should explicitly state that
information on the molecular biology, data frem contained systems, and informa-
tion frern other field tests would be required for review. Dr. Colwell said the
preamble to Section III, Environmental Considerations, refers to these requirements
and indirectly addresses the issue of uniqueness. Dr. Pirone agreed that the
preamble to Section III did indirectly address these issues but felt the document
should explicitly state such data requirements.

Dr. Clowes felt the investigator would not need to address Section III of the
document if molecular biology considerations indicate the organism is identical
to an organism vhich exists in nature. He thought the ice nucleation bacteria
constructed by Drs. Lindow and Fdnopoulos of the University of California,
Berkeley, would fall into this category.

Dr. Sharpies asked whether the organism must be functionally identical or
genetically identical to organisms in nature in order to fall into this
category.

Dr. McGarrity called the attention of the working group to the first three para-
graphs of the preamble. He noted that the first paragraph now included the
language proposed by Dr. Sharpies and adopted by the working group. Dr. Vidaver
called the attention of the working group to the second paragraph of the preamble.
She suggested the first sentence of the second paragraph should read as follows:

These following 'Points to Consider' have been developed by the Working
Group on Release into the Environment as a suggested list for scientists
preparing proposals on release into the environment of microorganisms,
including viruses."
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Dr. Lacy suggested the following phrase should be added to this sentence:

"...that have been modified by recombinant DNA techniques."

Dr. Arntzen suggested the phrase "open air testing" might be substituted for
the phrase "release into the environment." Dr. Vidaver replied that the
environment is the open air.

Dr. Colwell suggested the title of the working group draft should read:

"Points to Consider for Submissions Involving Testing and Application of
Microorganisms Containing Reccmbinant DNA Molecules into the Environment."

Dr. Colwell noted that the second paragraph of the preamble would then read:

"These following 'Points to Consider' have been developed by the Working
Group on Release into the Environment as a suggested list for scientists
preparing proposals on environmental testing and applications into the
environment of microorganisms including viruses, that have been modified
by reccmbinant DNA techniques."

Dr. Vidaver suggested the third paragraph of the preamble should read as follows

"The review of proposals for environmental testing of organisms containing
reccmbinant DNA is being done on a case-by-case basis because the infinite
range of possible organisms, applications, and environments indicate that
no single set of tests is likely to be appropriate in all circumstances.
However, sane common considerations allow the construction of 'Points to
Consider' such as those below."

Dr. Lacy suggested the phrase "modified organism" be substituted for the phrase
"organisms containing reccmbinant DNA." Dr. Segal suggested the word
"standard" be substituted for the word "single." Dr. Gottesman suggested the
word "procedures" be substituted for the word "tests." Dr. McGarrity said he
was uncomfortable with the word "infinite;" he suggested this word be deleted
from the paragraph.

Dr. Gottesman thought the preamble should indicate some common considerations.
These would include the concepts of: (1) hew different the modified organism
is from the parental organism; and (2) the probable effect of the modified
organism on the environment. Dr. Clowes supported Dr. Gottesman 's contention
that these considerations should be mentioned in the preamble to the document.

Dr. Lacy disagreed; he felt this type of information was implicitly associated
with risk assessment considerations and thought language dealing with these
concerns should be in the summary of the document.

Dr. Sharpies suggestei language referring to the uniqueness issue should be
deleted from the preamble of the working group draft and the following sentence
substituted:
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"The oxphasis of the investigators discussion should be to provide adequate

information with which to make an assessment of whether the modified organism

is functionally unique .

"

Dr. Colwell said the prearible to Section III, Environmental Considerations ,

states this concept. Dr. McGarrity suggested this concept might also be stated

in the preamble to the document.

Dr. McGarrity suggested the preamble to the document should have three objectives.

( 1 ) the first paragraph should request that the investigator define the proposed

experiment; (2) the second paragraph should request an explanation of the

purpose and objective of the experiment; and (3) the third paragraph should

explain the rationale behind case-by-case review. Dr. Hirano said the preamble

should also clearly state that the primary focus of review is to evaluate

potential ecological effects.

Dr. Lacy suggested the second and third paragraphs of the current preamble

(Attachment II) should be fused into one paragraph; the sentence suggested by

Dr. Sharpies would serve as cement.

Dr. Pirone reiterated that the preamble should not mention the concept of

"uniqueness;" the working group and RAC would determine "uniqueness" frcm the

information provided in the proposal. If the preamble of the draft document

refers to uniqueness in a very general way, the investigator might draw his

own conclusion on whether the modified organism is unique. Dr. Lacy strongly

supported this argument; he thought at most the preamble should only indicate

that the working group wishes to evaluate risk.

Dr. Clcwes disagreed. He thought the investigator would be penalized for

utilizing recombinant DNA techniques in developing the organism if all
organisms constructed using recombinant DNA techniques are subject to the
ccnplete testing list devised by the working group.

Dr. Arntzen agreed the concept of uniqueness should not be mentioned in the pre-
amble of the working group document. He said the working group must address
data generated from model systems such as microcosms and greenhouses, evaluate
the desired effect in the model system, and extrapolate to expected results in
the field test. The questions to be asked are: (1) why is the experiment being
performed; (2) what criteria would be used in evaluating the preposed field
testing; and (3) what was the expression of the desired effect in the greenhouse.
The purpose of addressing these questions is to £:>redict the effects of field
testing. An extrapolation from responses to these questions will indicate
anticipated data and potential risk to the environment.

Dr. Arntzen said specifically discussing the concept of uniqueness in the
preamble of the document imparts a philosophical bias which the working
group should avoid. He said the working group should recognize that a field
test is not an end in itself. Rather, it is part of a research continuum which
includes testing in the laboratory; testing in the microcosm, growth chamber
or greenhouse; limited field testing; and large-scale field testing.
Dr. Arntzen thought the preamble should: (1) indicate that data developed in
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other parts of the research continuum would be reviewed; and (2) emphasize

that the evaluation would be based on such information. The document as written
suggests that RAC and working group review will not necessarily be based on
information generated on a research continuum.

Dr. Miller thought including language in the preamble on "uniqueness" introduces
the concept of risk management into the document. He questioned whether the

working group should discuss risk management in a points to consider document.

Dr. Pirone said the body of the working group document should focus on data
requirements which would permit evaluation of the uniqueness of the modified
organism and the potential environmental effects of the modified organism.

Dr. Colwell suggested the following sentence be added to the first paragraph
of the preamble:

"The objective of this review procedure is to evaluate the likelihood of
adverse effects of environmental testing and application of microorganisms
modified by reccmbinant DNA techniques."

Dr. Lacy suggested Dr. Colwell's preposed sentence be modified to read as
follows

:

"The objective of this review procedure is to evaluate the environmental
effects of environmental testing and applications of microorganisms modified
by recombinant DNA techniques."

Dr. Clowes suggested the language proposed by Dr. Colwell should reflect the
title of the working group document vhich should read as follows:

"Points to Consider for Submissions Involving Testing in the Environment of
Organisms Derived by Recombinant DNA Techniques."

Dr. Pirone agreed with Dr. Clowes that the word "application" should not be
included in the sentence proposed by Dr. Colwell nor in the title. He said
"application" had not been defined and could be interpreted to mean a variety
of procedures.

Dr. Gartland asked vhy the working group was deleting the word "application"
from the proposed language; proposals dealing with large-scale applications as
opposed to limited field testing might be submitted to the NIH for review under
the current NIH Guidelines. Dr. Gottesman thought the working group should
first attempt to develop a document dealing with limited field tests; different
points to consider may be necessary for large-scale applications.

Dr. Gottesman suggested the following sentence from the draft preamble should
follow Dr. Colwell's proposed sentence:

"The special concern given to the reccmbinant DNA containing organisms is

based on the assumption that the organism being considered did not exist
before in nature and, therefore*, may have some unexpected properties."
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Dr. Miller disagreed with Dr. Gottesman 's proposed language. He felt directing

special concern towards recombinant DfSA was irrational, and he did not think the

working group document should give credence to ''hat he considered irrational

concerns. Dr. Pirone felt including the preposed language in the working group

document would suggest the working group perceives special concerns. Dr. Gottesman

said the public perceives recombinant DNA as raising special concerns; vhether

the working group perceives such special concerns is another matter.

Dr. Sharpies suggested the words "special attention" might be substituted in

Dr. Gottesman ’s proposed language for the words "special concerns. Dr. Lacy

felt the working group should not include language in the preamble indicating

that special concerns might exist.

Dr. Levin said the considerations in the points to consider document appear to

apply to all introductions of novel organisms even if the introduced organism

is not constructed by recombinant DNA techniques. Dr. Gottesman said she

assumes the data requirements developed by the working group could be pertinent

in reviewing any introduction of a novel microorganism.

Dr. Miller suggested the phrase "genetically modified" be substituted for the
words "recombinant DNA" in Dr. Colwell's preposed language. Dr. Gottesman
disagreed; although many of these tests would be applied to organisms developed

by techniques other than recombinant DNA, the charge of the working grcup is

to deal with organisms constructed using the recombinant DNA technique.

Dr. Pimentel asked whether the phrase "to evaluate unexpected effects" should be
substituted for the phrase "to evaluate environmental effects" in Dr. Colwell's
preposed language. Dr. Gottesman felt the phrase should read "to evaluate the
potential environmental effects of testing the modified organism." She noted
that the review would also evaluate the molecular biology of the organism in
order to attempt to predict the behavior of the organism in the environment.

Dr. Pimentel moved that the sentences preposed by Drs. Colwell and Gottesman
be inserted at the end of the first paragraph in the preamble of the working
grcup document. Dr. Clewes seconded the motion.

Dr. Arntzen proposed to amend Dr. Colwell's language to read as fbllcws:

"The objective of this review is to approve testing protocols for testing
of [microorganisms that have been modified using recombinant DNA techniques."

Dr. Hirano said the responsibility of the working group is to develop procedures
for evaluating risk to the environment, not to approve proposals for field testing.
Drs. Clcwes ard Pirone agreed. Dr. Pirone suggested the word "evaluate" be
substituted for the ward "approve" in Dr. Arntzen 's proposed language.

Dr. Arntzen pointed cut that RAC would be determining if the field test could
be performed. Dr. Praimer said the purpose of the points to consider document
is to provide RAC and IBCs with the information necessary to extrapolate to
the effects of the proposed field test.
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Dr. Pirone said the working group did not appear able to resolve differences
of opinion on the concepts to be include in the preamble. He suggested the
working group address the data requirements of the body of the document;
the working group may be able to construct the preamble from the body of the
document. Dr. Hirano questioned how the working group would be able to write
a document if they could not agree on the objective of the document.

Dr. Clowes said the working group should resolve the issue of whether a geneti-
cally modified organism biochemically identical to an organism found in nature
would have to be tested to the same extent as a novel organism.

Dr. Clcwes felt the body of the document should list all of the information
requirements the working group felt would be pertinent in evaluating field
testing of modified microorganisms with the understanding that all testing
requirements might not be required for all submissions. The RAC would deter-
mine whether adequate information had been submitted by the investigator.

Dr. Clcwes said an investigator should not be required to perform all of the
tests listed in the points to consider document if a genetically modified
organism is identical to an organism already existing in nature. He thought
the preamble should state this point; if this concept is not stated in the
preamble of the document, the investigator might feel obliged to apply every
test to the modified organism. Dr. Gottesman suggested the third paragraph
of the preamble to the working group document might include the concept that
"if an organism is identical to an organism existing in nature, it may then be
treated as a natural analogue."

Dr. Pimentel said the investigator should supply information on the organism,
on its behavior in contained systems such as greenhouses, and on the procedures
to be used in evaluating the effects of the intended field test. RAC would
have the cption of requiring submission of additional information if it thought
the proposal did not address important issues.

Dr. Lacy feared including the sentence preposed by Dr. Gottesmn in the preamble
would imply recombinant DNA technology merits special concern.

Dr. Gottesman said she agreed with Dr. Lacy's intent; she did not feel an
organism should receive special attention simply because it is constructed
using recombinant DNA techniques. She was concerned, however, that if the
working group did not address this issue in the preamble individuals reading
the document would assume that simply because a points to consider document
exists special concerns must exist.

Dr. Pirone felt it was politically unwise to include Dr. Gottesman' s preposed
statement in the document's preamble. Dr. Miller felt the working group
document should not state dubious concepts in the preamble.

Dr. Dan Liberman of the Massachusetts Institute of Technology asked whether the
working group was attempting to provide instruction to investigators or to
devise environmental assessments before any data or protocols are available.
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Dr. Pimentel noved that the working group accept the proposed sentences.

Dr. Clowes seconded the motion.

Dr. Segal suggested the working group take a separate vote on the sentence

proposed by Dr. Colwell and the sentence proposed by Dr. Gottesman.

Dr. Pimentel agreed to permit a separate vote on the sentence preposed by

Dr. Colwell and the sentence preposed by Dr. Gottesman. Dr. Clowes also agreed.

Dr. Pimentel called the question. By a vote of nine in favor, one opposed, and

one abstention, the question was called.

j

The vote was taken on the sentence preposed by Dr. Colwell. By a vote of nine

in favor, one opposed, ard one abstention, the working group agreed to incorporate

the sentence preposed by Dr. Colwell in the preamble of the draft document.

Dr. McGarrity then asked the working group to consider the sentence proposed

by Dr. Gottesman. Dr. Vidaver suggested the word "historical" be substituted

for the word "special." Dr. Pirone reiterated his belief that the language

preposed by Dr. Gottesman should not be included in the preamble of the working
\

group document . )

(\

Dr. Pimentel called the question. By a vote of nine in favor, none opposed,

and one abstention, the question was called.

When the vote was taken, five members of the working group favored including

the language proposed by Dr. Gottesman in the preamble, five members of the
working group opposed inclusion of the language in the preamble, and one member
of the working group abstained. Dr. McGarrity broke the tie by voting against
the motion. He noted that his vote did not preclude the working group frem
including the proposed language in seme other portion of the document.
The first paragraph of the preamble reads as follows

: }

"Experiments in this category require specific review by the Reccmbinant
DMA. Advisory Committee (RAC) and approval by the National Institutes of

|>

Health (NIH) and the Institutional Biosafety Carmittee (IBC) before initia-
tion. The IBC is expected to make an independent evaluation, although this ;

evaluation need not occur before consideration of an experiment by the RAC. H

Relevant information on the preposed experiments should be submitted to the !

Office of Reccmbinant DN\ Activities (ORTA). The objective of this review
procedure is to evaluate the potential environmental effects of testing of
microorganisms that have been modified using reccmbinant DNA techniques."

y

Dr. McGarrity called the attention of the working group to the second paragraph
of the preamble. The working group agreed to delete reference to "applications"
from this paragraph so that the language of the first paragraph would correspond
to the title of the document.

Dr. Lacy moved that the working group accept the language of the second para-
graph of the preamble as follows: t

p
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"These following "Points to Consider" have been developed by the Working
Group on Release into the Environment as a suggested list for scientists
preparing proposals on environmental testing of microorganisms, including
viruses, that have been modified by recombinant DNA. techniques."

Dr. Pimentel seconded the motion. By a vote of eleven in favor, none opposed,
and no abstention, the working group accepted the proposed language.

Dr. Gottesman moved that the working group accept the following language as the
first sentence of the third paragraph of the workng group document:

"The review of proposals for environmental testing of modified organisms
is being done on a case-by-case basis because the range of possible
organisms, applications, and environments indicate that no standard
set of tests is likely to be appropriate in all circumstances."

Dr. Sharpies said the word "tests" was ambighous and would create confusion
between field testing and tests conducted in contained systems such as growth
charrbers and greenhouses. Dr. Pirone suggested the word "criteria" might be
substituted for the word "tests." Dr. Sharpies said the word "criteria" refers
to a standard of judgment and would not convey the intent of the sentence.
Dr. Vidaver suggested the word "procedures" be substituted for the word "tests."
The working group accepted Dr. Vidaver' s suggestion

.

Dr. Lacy said the second sentence of the third paragraph was acceptable as
written and should be included in the motion. That sentence reads as follows:

"However, some comnon considerations allow the construction of 'Points

to Consider' such as those below."

Drs. Gottesman and Pimentel agreed to include this sentence in the motion.
Dr. Pimentel asked that a vote be taken on the proposed language. By a vote
of eleven in favor, none opposed, and no abstentions, the working group accepted
the motion to include this language into the preamble to the working group
document.

Dr. Colwell moved that the working group accept the following title for the
draft document:

"Points to Consider for Submissions Involving Testing in the Environment
of Microorganisms Derived by Recombinant DNA. Techniques."

By a vote of eight in favor, none opposed, and one abstention, the working group
accepted this title.

Dr. Colwell asked whether the working group should request the NIH Guidelines
be modified to refer to "environmental testing" rather than to "deliberate
release .

"

Dr. Gottesman said Section III-t^-2 of Section III-A, Experiments that Require
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specifies that deliberate release into the environment of any organism containing

recombinant Dt^ must be specifically considered and approved by the NIH and.

the IBC. This language should be all inclusive and not limited to testing in

the environment. She said individuals may wish to dump viable modified organisms

into the environment; this is clearly not testing and would not be covered by

a specification referring only to testing. If the NIH Guidelines were modified

to require review only for environmental testing, modified organisms could be

freely dumped into the environment but could not be field tested without exten-

sive testing.

Dr. Miller suggestel the working group specifically exempt from the points to

consider document those applications such as vaccines over vshich other agencies

have jurisdiction. Dr. Gottesman said the working group might at some point

consider this suggestion but not before completion of the working group document.

Dr. McGarrity agreed; he urged the working group to continue with its evaluation

of the working group document.

Dr. Gottesman proposed the following two points be included in the preamble of

the working group document:

"1. How different is the organism from its parental organism?

"(a) The special attention given to recombinant DNA. containing organisms

is based on the assumption that the organism being considered did

not exist before in nature and, therefore, may have seme unexpected

properties. If the organism is identical to one found in nature,

then it can be treated in the same way as the natural analogue.

"(b) If the modified organism is similar to an organism found in nature,

predictions of its properties will depend on a comparison between
the modified organism and its parent.

"2. What will be the probable effect on the environment of the release of
this modified organism? Will it grew and survive? Will it transfer
genetic information to other organisms? How will it interact with
other organisms?"

Dr. Arntzen felt Item l-(a) of Dr. Gottesman' s proposed language should not
be included in the preamble of the working group document. He argued that the
use of the word "identical" splits hairs. How would the investigator prove the
organism was identical to the parent organism? Would the genetic map or the
entire sequence of the genome be required to prove the organisms are identical?
Dr. Pirone agreed; he did not feel the degree of relatedness between the modified
and the parent organism would determine whether the organism could be field
tested or not. Rather the evaluation would have to be made on the basis of
predicted properties.

Dr. Clowes said he preferred the preamble include the language proposed by
Dr. Gottesman. He said engineered organisms analogous to organisms in nature
would net require extensive testing in growth chambers and greenhouses before
testing in the environment nor would they require extensive monitoring once in
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the field. Dr. Miller suggested a demonstration of central equivalence may
mitigate the amount of information required in the review.

Dr. Amtzen said including the concept of "identical" in the document would
create insurmountable problems for individuals wishing to patent a modified
microorganism. One of the conditions for obtaining a patent is that the
organism is novel and unique. How could a claimant argue an organism is not
novel or unique before RAC and then attempt to convince a patent examiner the
organism is indeed novel, unique, and patentable?

Dr. Gottesman ashed whether the same degree of testing should be required for
every modified organism proposed for field testing. She thought the working
group document should indicate some flexibility in the degree of testing required.
Dr. Pirone felt the case-by-case approach to reviev implied flexibility.

Dr. Colwell felt simply because a genetically engineered organism is identical
to an organism existing in nature is not sufficient reason to exempt it from
review. He said even if an organism is genetically identical to one seen in
nature, it must be considered in the context of the environment into which it
will be introduced. Dr. Miller agreed the global effect of the organism must
be evaluated.

Dr. Mazza said Dr. Gottesman' s proposed concept of uniqueness is logical and
basic but is only one of several review considerations. Dr. Hollander suggested
the preamble might simply state that uniqueness is one consideration to be
taken into account in evaluating the modified organism for field testing.

Dr. Tolin said the working group document should not indicate how the proposal
will be evaluated; rather the document should simply state the types of informa-
tion required for review.

Dr. Gottesman argued that if the working group document does not address the
question of uniqueness but simply assumes the organism must be reviewed because
it is constructed using recombinant DNA techniques, organisms constructed using
recombinant DNA will be de facto in a special class.

Dr. Clowes said the NIH Guidelines have traditionally considered modified
organisms for which analogues might be present in nature to be exempt from the
NIH Guidelines. Dr. Colwell said the laboratory situation, the primary focus of
the NIH Guidelines until recently, differs from situations in which modified
organisms will be introduced into the environment.

Dr. Pirone felt the data requested in the body of the working group document
would show whether the organism is identical to organisms existing in nature.
The investigator alone cannot make such a determination, and the preamble should
not contain an indication that investigators might make such a determination.

Dr. Lacy endorsed Dr. Pirone' s suggestion that the working group attempt to
develop the data requirements of the body of the document; perhaps a mechanism
to settle this basic disagreement in philosophy will become more obvious when
these points have been developed.
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Dr. Sharpies questioned whether the working group could develop specific data

requirorients vhen it cannot decide how much information will be required to

review each proposal.

Dr. McGarrity suggested the working group attempt to evaluate the requirements

detailed in the body of the document. The working group agreed to work on

Sections I, II, III, and IV of the draft document.

Dr. McGarrity drew the attention of the working group to Section I, Summary , of

the document. He questioned whether this portion of the document should ask for

a description of alternative methods of accomplishing the goal. Dr. Gottesman

felt alternative methods should be discussed in the context of risk assessment

issues. Dr. Pirone agreed alternative approaches should be discussed when the

risk/benefit ratio is evaluated in the section of the document dealing with

risk assessment. Dr. Arntzen said a discussion of alternate approaches should

not be required by the working group document if the development of this

technology is to be promoted.

Dr. Sharpies asked whether alternative approaches need to be described in

environmental assessments (EAs). She felt the investigator should describe

alternatives if the NIH will file EAs for these types of experiments.

Dr. Vidaver suggested the language of Section I, Summary , should read as follows:

"Present a summary of the proposed trial including objectives, significance,

and justification for the request."

Dr. Lacy moved acceptance of this language. By a vote of ten in favor, none

opposed, and no abstentions, the working group accepted this language.

Dr. Lacy suggested the title of Section II, Derivation of Modified Organism to be
Released, should be changed to Genetic Considerations^ He also suggested
the title of Section II-A, Characteristics of the Nonmodified Parental Organism
to be Modified and Released~~into the Environment , should read, Characteristics

-

of the Nonmodified Parental Organism . The title of Section II-B, Molecular Biology I

of Modifications, should read. Molecular Biology of the Modified Organism.
I

In discussing potential modifications of Section II of the document, the working
group voiced several considerations. Dr. Vidaver suggested the points in Section
II should be stated in the form of sentences. Dr. Sharpies asked how the term
"relevant genetics" was defined in Section II-B-l-b of the document.

i

Dr. Gottesman said "relevant genetics" referred to the genetics of the modified
and parental organisms.

Dr. Sharpies pointed out that Section II-B-1 of the document did not require the
introduced gene be identified. Drs. Vidaver and Gottesnan suggested Section
H-B-l-a be modified to request both the source and the function of the
introduced gene.
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Dr. Gottesnan noted section II-B-2-a requested information on the method by which
the vector was constructed but did not request information on how the DNA
insert (s) had been constructed. She suggested section II-B-2-a should read as
follows

:

"Describe the method (s) by v^ich the vector with insert (s) have been con-
structed. Include diagrams as appropriate."

Drs. Vidaver and Pramer suggested section II-B-2-b should read as follows:

"Describe the method of introduction of the vector carrying the insert into
the organism to be modified and the procedure for selection of the altered
organisms .

"

Drs. Vidaver and Sharpies questioned the intent of section II-B-2-d which requested
the investigator indicate the laboratory containment conditions specified by
the NIH Guidelines. Dr. Gottesman replied that this requirement was intended
to elicit information on the containment level specified in the NIH Guidelines
for use in the laboratory during construction of the organism.

Dr. Sharpies suggested this section might better read:

"Give laboratory containment conditions."

By a vote of eleven in favor, none opposed, and no abstentions, the working
group accepted this proposed language.

Dr. Clowes suggested the title of Section II-B-3 should read, Genetic Stability
and Expression .

Dr. McGarrity then called the attention of the working group to Section III of
the document.

Dr. Vidaver wondered whether the document should state that the organisms to
be released are intended to fill a beneficial purpose. She thought this concept
might be included in the second sentence of the preamble of Section III by adding
the following language:

"(iv) expected performance of genetic sequences in the modified organism."

Dr. Pramer suggested the same goal could be achieved by modifying the third
concept in that sentence to read as follows:

"(iii) the physiological and ecological role of donated genetic sequences
in the donor and the modified organism."

Dr. Gottesman suggested the second paragraph of the prearrtole to Section III might
read as follows:

"Approval of small-scale field tests will depend upon the results of labora-
tory and greenhouse testing of the properties of the modified organism and
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the known properties of the nonmodified organism. We anticipate that

rronitorirg of small-scale field tests will provide data on environmental

effects of the modified organism. Such data will be a necessary part of

the consideration of requests for approval of large-scale tests and commer-

cial applications."

Dr . Pramer said this portion of the document asks whether there is reason to

anticipate the modified organism will differ frcm the parent organism under

environmental conditions which affect survival, establishment, reproduction,

and survival.

Dr. Tolin said the second paragraph of the preamble might read as follows:

"For the following points, provide information on the nonmodified

organism for a prediction of any change elicited by the modification:

Dr. Pirone asked for a definition of the phrase "relevant evolutionary

characteristics" used in the preamble of Section III. Dr. Colwell said this

phrase referred to "shifts" in the biology of the organism, i.e. , is the

organism evolutionarily volatile.

The working group agreed the major topics covered by Section III would be:

(a) habitat; (b) physical and chemical factors which can affect survival,

reproduction, and dispersal; and (c) biological interactions.

The working group then discussed Section III-B in greater detail. Dr. Sharpies

asked what was intended in Section II-B-1 by the phrase "pathogen vectors in

animals, plants, or microorganisms." Drs. Pirone and Vidaver suggested the
Language of Section II-B-1 might better refer to "carriers of pathogens."

Dr. Vidaver suggested Section III-B-4 should refer to biological cycling proc-
esses rather than to biogeochemical processes. Dr. Colwell said the word
"biogeochemical processes" has a specific connotation to an ecologist.

Dr. Vidaver suggested the language of Section III-B-4 might be clearer to
both ecologists and biologists if the requirement reads as follows:

"Involvement in biogeochemical or biological cycling processes (e.g.,

mineral cycling, cellulose, and lignin degradation, nitrogen fixation)."

Several working group members suggested pesticide degradation should be added
to the examples of biogeochemical processes; the earliest proposals involving
field testing of modified microorganisms may involve pesticide degradation.

Dr. Vidaver questioned the intended meaning of the term "evolutionary shift" in
section III-B-5. Dr. Colwell said Section III-B-5 is intended to determine
whether the parental organism and the modified organism shift host range fre-
quently. Dr. Arntzen pointed out that host range shift is always occurring in
nature; he feared the working group document might be challenged on this point.
Dr. Rissler said the working group document might be critized if it does not
address this consideration. Dr. Pirone said certain organisms shift host
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range more frequently than others. Whether the parental organism shifts hosts
rapidly should be known, and this information should be included in the proposal.
Dr. Miller said phenotypic stability is an important consideration.

The working group agreed to accept Section III-B-5 as follows:

"Genetic and phenotypic stability of the organism in the environment. "

Dr. Lacy moved that the working group accept Section III of the document as modified.
Ey a vote of ten in favor, none opposed, and no abstentions, the working group
accepted the motion.

|

Dr. McGarrity indicated to the working group that the meeting would soon adjourn;
i he asked if any pertinent considerations should be raised before adjournment.

Dr. Gottesman suggested the two sentences discussed earlier by the working
group should be retained for consideration at the next working group meeting.
These two sentences read as follows:

"1. Information on all these points will not be necessary in all cases, but
will depend on the properties of the parental organism and the effect of
the modification on these properties.

"2. Approval of small-scale field tests will depend upon the results of
laboratory and greenhouse testing of the properties of the modified
organism and the known properties of the nonmodified organism. We
anticipate that monitoring of small-scale field tests will provide
data on environmental effects of the modified organism. Such data
nay be a necessary part of the consideration of requests for approval
of larger scale tests and commercial applications .

"

Dr. Gottesman moved that the working group accept the first of these proposed
sentences as part of the preamble. Dr. Pramer seconded the motion. By a vote
of nine in favor, none opposed, and no abstentions, the working group accepted
the motion.

Dr. Arntzen nominated Drs. Lacy and Tolin to attempt to construct language for
Section V of the document.

[Executive Secretary's Note: The document generated at the October 30, 1984,

meeting of the Working Group on Release into the Environment is appended to
these minutes as Attachment IV. ]

Dr. McGarrity suggested the working group plan to meet again before the next RAC
meeting. The working group agreed, and Dr. Milewski said ORDA would arrange a
meeting date.

Dr. Gottesrran moved that the meeting adjourn at 4:45 p.m. on October 30, 1984.
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Respectfully submitted.

[198]



Attachment I - Page 1

RECCMBINANT DNA ADVISORY COMMITTEE

WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

CHAIR: McGARRITY, Gerard J., Ph.D.

Department of Microbiology
Institute for Medical Research
Camden, New Jersey 08103

609 966-7377

ARsITZEN, Charles, Ph.D.
Centred Research & Development

Department, E402/3149
Du Pont Company
Wilmington, Delaware 19898

302 772-1103

CLOWES, Roys ton C. , Fh.D.

Division of Biology
University of Texas at Dallas
Richardson, Texas 75080

214 690-2501

FEDOROFF, Nina V., Ph.D.

Department of Embryology
Carnegie Institution of Washington
Baltimore, Maryland 21210

301 467-1414

GOITESMAN, Susan K. , Ph.D.
Laboratory of Molecular Biology
National Cancer Institute, 37/4B09
National Institutes of Health
Bethesda, Maryland 20205

301 496-3524

LACY, George, Ph.D.
Department of Plant Pathology,

Physiology, & Weed Science
VA Polytechnic Institute State Univ.
Blacksburg, Virginia 24061

703 961-5090

MITCHELL, Robert E. , LL.B.
Attorney at Law
13915 San Antonio Drive
Norwalk, California 90650

213 863-8736

PIMENTEL, David, Ph.D.

Department of Entomology
Cornell University
Ithaca, New York 14853

607 256-2212

PIRONE, Thomas P. , Fh.D.

Department of Plant Pathology
University of Kentucky
Lexington, Kentucky 40506

606 257-2759

PF*AMER, David, Ph.D.

Waksman Institute of Microbiology
P.0. Box 759

Piscataway, New Jersey 08854
201 932-3068

SCANDALIOS, John G., Eh.D.

Department of Genetics
North Carolina State University
Raleigh, North Carolina 27650

919 737-2291

SHARPLES, Frances E. , Fh.D.

Program Planning & Analysis Office
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

615 574 4169

VIDAVER, Anne K. , Ph.D.
Department of Plant Pathology
University of Nebraska
Lincoln, Nebraska 68583-0722

402 472-2858

EXECUTIVE SECRETARY: MILEWSKI, Elizabeth, Ph.D.

Office of Recombinant DNA Activities
National Institute of Allergy

and Infectious Diseases, 31/3B10

National Institutes of Health

Bethesda, Maryland 20205

301 496-6051
OCTOBER 30, 1984

[199]



Attachment I - Page 2

FEDERAL AGENCY REPRESENTATIVES

LEVIN, Morris, Ph.D.

Office of Research & Development, RD-682

Environmental Protection Agency
401 M Street, SW
Washington, D.C. 20460

202 382-5967

MILLER, Henry I., M.D.

Office of Biologies

Food & Drug Administration, HFN-823

8800 Rockville Pike

Bethesda, Maryland 20205

301 443-4864

T0LIN, Sue A., Ph.D.

Science & Education Administration

Cooperative State Research Service

U.S. Department of Agriculture
Washington, D.C. 20250

202 447-5741

AD HOC CONSULTANTS

COLWELL, Robert K. , Ph.D.
Zoology Department
University of California
Berkeley, California 94720

415 642-1504

HIRANO, Susan S. , Ph.D.

Department of Plant Pathology
University of Wisconsin
Madison, Wisconsin 53706

608 262-7236

[ 200 ]



Attachment II

ATTACHMENT II OF THE MINUTES OF THE OCTOBER 30, 1984, MEETING OF THE

WORKING GROUP ON RELEASE INTO THE ENVIRONMENT APPEARS IN VOLUME 9

OF RECOMBINANT DNA RESEARCH AS ATTACHMENT XIV OF THE MINUTES OF THE

OCTOBER 5, 1984, MEETING OF THE WORKING GROUP ON RELEASE INTO THE

ENVIRONMENT.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. D C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Working Group on Release into the Environment
Recombinant DNA Advisory Committee (RAC)

FROM: Carl Mazza, Science Advisor
Chemical Control Division (TS-794)

TO: Elizabeth Milewski, Ph.D.
Department of Health and Human Services

Thank you for notifying us of the next meeting of the RAC's
Workgroup on release to the environment. We understand that the
primary purpose of that meeting is to develop guidelines for
investigators submitting proposals involving release of
microorganisms into the environment. This discussion is of
particular interest to the Environmental Protection Agency
because of our own work in developing such guidance both in the
Office of Pesticides Programs (OPP) and the Office of Toxic
Substances ( OTS ) . In this regard, there are several documents
that could be of use in your deliberations.

1.

The "Points to Consider" staff document, prepared by OTS
which was distributed at the last meeting of the workgroup.

2. Subpart M, Assessment Guidelines for Microbial Pesticides
(Attached), while not specifically developed for genetically
engineered organisms, should provide useful information. It
has been made available to the workgroup in the past.

3. A list of information elements (attached) developed by OPP
that we believe are relevent to the assessment of small scale
field tests of genetically engineered microorganisms.
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We believe it would be useful to consider two other related
items at the October 5th meeting. In developing guidelines for
microorganisms in the environment, we think it would be helpful
to consider the availability and adequacy of guidelines for the
conduct of greenhouse and other experiments with recombinant DNA
microorganisms. Guidelines in this area are necessary to
distinguish experiments conducted in greenhouses from those
conducted in the open environment.

Finally, you may wish to discuss the status of the proposed
spring conference on "Risk Assessment" which is to be jointly
sponsored by interested Agencies. It is important to make
progress in the planning of this conference; it may be useful to
involve the workgroup more directly.

Attachment
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A. BACKGROUND INFORMATION ON TOE MICROBE

1. Identity of the microbe and means of detection using the most sensitive

and specific methods available.

2. Description of the natural habitat of the nonindiger.ous or parental

microoganism, including information on natural predators and parasites.

3. Information on infectivity and pathogenicity to nontarget organisms.

4. Information relevant to the survival and growth of the microbe in the

environment (e.g., laboratory or containment facility test data).

5. If the microbe is genetically altered, the following information should

be provided in addition to the information listed in numbers 1-4, above:

a. Information on the methods used to genetically alter the microbes.

b. The identity of the inserted/deleted gene segment in question (host
source, nature, base sequence data or enzyme restriction map of the
gene )

.

c. Information on the control region of the genes, and a description of the
new traits or characteristics that are intended to be expressed.

d. Information on genetic transfer and exchange with other organisms.

B. DESCRIPTION OF PROPOSED TEST

1. The purpose or objectives of the proposed testing.

2. A detailed description of the proposed testing program,
parameters.

3. A designation of the pest organism(s) involved, (ccnroon
names)

.

including test

and scientific
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4. A statement of composition for the formulation to be tested, giving the
name and percentage by weight of each ingredient, active and inert,
and where applicable the number of viable microorganisms per unit weight
or volume of the product (or other appropriate system for designating
the quantity of active ingredient).

5. The amount of pesticide product proposed for use and the method of appli-
cation.

6. The States in which the proposed program will be conducted, and specific
identification of the exact location of the test site(s).

7. The crops, fauna, flora, geographical description of sites, dosage
rates, frequency, and situation of application on or in which the

pesticide is to be used.

8. A comparison of the natural habitat with the proposed test site.

9. The number of acres, number of structural sites, or number of animals by
State to be treated or included in the area of experimental use and the
procedure to be used to protect the tests from intrusion by unauthorized
individuals.

10. The proposed dates or period(s) during which the testing program is to

be conducted, and the manner in which supervision of the program will be
accomplished.

11. A description of the program for monitoring the microorganism during the
field test.

12. The method of disposal or sanitation of plants, animals, soils etc.,
which were exposed during or after the field test.

13. Means of evaluating potential adverse effects and methods of controlling
the microorganism if detected beyond the test area.
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Attachment IV - Page 1

POINTS to CONSIDER FDR SUBMISSIONS INVOLVING TESTING IN THE ENVIRONMENT

OF MICROORGANISMS DERIVED BY RECOMBINANT DNA TECHNIQUES

Experiments in this category require specific review by the Reccnbinant ENA

Advisory Camittee (RAC) and approvals by the National Institutes of Health

(WIH) and the Institutional Biosafety Committee (IBC) before initiation. The

IBC is expected to make an independent evaluation although this evaluation need

not occur before consideration of an experiment by the RAC. Relevant informa-

tion on the proposed experiments should be submitted to the Office of Recombinant

DNA Activities (ORDA) . The objective of this review procedure is to evaluate

the potential environmental effects of testing of microorganisms that have

been modified by recombinant DNA techniques.

These following points to consider have been developed by the RAC Working Group

on Release into the Environment as a suggested list for scientists preparing

proposals on environmental testing of microorganisms, including viruses, that

have been modified using recombinant DNA techniques. The review of proposals

for environmental testing of modified organisms is being done on a case-by-case

basis because the range of possible organisms, applications, and environments

indicate that no standard set of procedures is likely to be appropriate in all

circumstances. However, some common considerations allow the construction of

points to consider such as those below. Information on all these points will

not be necessary in all cases but will depend on the properties of the parental

organism and the effect of the modification on these properties.

RELEASE INTO THE ENVIRONMENT
WORKING GROUP DRAFT 10/30/84
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Approved of small-scale field tests will depend upon the results of laboratory

and greenhouse testing of the properties of the modified organism. We antici-

pate that monitoring of small-scale field tests will provide data on environ-

mental effects of the modified organism. Such data may be a necessary part of

the consideration of requests for approval of large-scale tests and commercial

applications

.

I . Summary

Present a summary of the proposed trial including objectives, significance,

and justification for the request.

II. Genetic Considerations of Modified Organism to be Tested

A. Characteristics of the Nonmodified Parental Organism

1. Information on identification, taxonomy, source, and strain.

2. Information on organism's reproductive cycle and capacity for

genetic transfer.

B. Molecular Biology of the Modified Organism

1. Introduced Genes

a. Source and function of the DMA sequences used to modify the

organism to be tested in the environment.

b. Identification, taxonomy, source, and strain of organism

donating the DNA.
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2 . Construction of the Modified Organism

a. Describe the method (s) by which the vector with insert (s)

has been constructed. Include diagrams as appropriate.

b. Describe the method of introduction of the vector carrying

the insert into organism to be modified; describe the procedure

for selection of organisms.

c. Specify the amount and nature of any vector and/or donor DNA

remaining in the modified organism.

d. Give the laboratory containment conditions specified by the NIH

Guidelines for the modified organism.

3 . Genetic Stability and Expression'

Present results and interpretation of preliminary tests designed to

measure genetic stability and expression of the introduced DNA in

the modified organism.

Ill . Environmental Considerations

The intent of gathering ecological information is to assess the effects

of survival, reproduction, and/or dispersed, of the modified organism.

For this purpose, information should be provided where possible and

appropriate on: (i) relevant ecological characteristics of the nonmodified

organism; (ii) the corresponding characteristics of the modified organism;

and (iii) the physiological and ecological role of donated genetic sequences
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in the donor and in the modified organism(s). For the following points,

provide information where possible and appropriate on the nonmodi fied

organism and a prediction of any change that may be elicited by the

modification.

A. Habitat and Geographic Distribution

B. Physical and Chemical Factors which can Affect Survival, Reproduction

,

and Dispersal

C. Biological Interactions

1. Host range.

2. Interactions with and effects on other organisms in the environment

including effects on competitors, prey, hosts, symbionts, predators,

parasites, and pathogens.

3. Pathogenicity, infectivity, toxicity, virulence, or carrier of

pathogens.

4. Involvement in biogeochemical or in biological cycling processes

(e.g., mineral cycling, cellulose and lignin degradation, nitrogen

fixation, pesticide degradation).

5. Frequency with which populations undergo shifts in important ecolog-

ical characteristics such as those listed in Section III above.

6. Likelihood of exchange of genetic information between the modified

organism and other organisms in nature.
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IV. Trials to be Conducted

A. Conditions of the Trial

Describe the tried involving release of the modified organism into the

environment:

1. Anounts of organisms and methods of application.

2. Provide information including diagrams of the experimental location

arri the immediate surroundings. Describe characteristics of the

site that would influence containment or dispersal.

3. If the modified organism has a target organism, provide the

following:

a. Identification, taxonomy* and strain;

b. The anticipated mechanism and result of the interaction between

the released microorganism and the target organism.

B. Provide data related to any anticipated or nonanticipated effects of

the modified microorganism on target and nontarget organisms from

microcosm, greenhouse, and/or growth chamber experiments that simulate

trial conditions. The methods of detection and sensitivity of sampling

techniques and periodicity of sampling should be indicated. These

studies should include assessment of the following items:

1. Survival of the modified organism.

2. Replication of the modified organism.
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3. Dissemination routes of the modified organism.

C. Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination

of the experiment. Specify access and security measures for the area(s)

in vhich the tests will be performed.

D. Monitoring

Describe monitoring procedures and their limits of detection for survival,

dissemination, and nontarget interactions of the modified microorganism.

Include periodicity of sampling and rationale for monitoring procedures.

Collect data to compare the modified organisms with the nonmodified

imicroorganism most similar to the modified organism at the site of the

trial. Results of monitoring should be submitted to RAC.

V. Risk Assessment

Summarize risk assessment conclusions and justification for safe conduct of

experiment

.
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US REMOVED FROM BOTTOM ON PAGE 1, PAGE 2, AND TOP OF PAGE 3 OF 10/5/84 DRAFT:

For the evaluation of the risk associated with the release of a recombinant ENA

containing organism into the environment, the probability of an adverse effect

will be the product of the probabilities of each of the following three factors.

The special attention given to recombinant DNA containing organisms is based on

the assumption that the organism being considered did not exist before in nature

and, therefore, may have some unexpected properties. If the organism is

essentially identical to one found in nature, then it can be treated in the

same way as the natural analog. The Guidelines for Research Involving Recombi-

nant DNA Molecules exempt certain organisms from the requirements of the Guide-

lines because they represent variants which may arise by natural means (see

Sections III-D-2, III-D-3, and III-D-4). Thus, vhile all experiments involving

release of recombinant DtSA containing organisms must undergo NIH review (under

Section III-A-2), the probability of a unique organism being formed should be

relatively low for those organisms vhich meet the requirements of Sections

III-D-2, III-D-3, and III-D-4.

What is the probability of the establishment in the environment of the recombi-

nant organism or the recombinant DNA it contains. Survival of the organism,

stability of the inserted DNA, and ability of the organism to grow and compete

with other organisms will all be relevant in determining this probability

value. In addition, the possible mechanisms for transfer of the recombinant

DNA to other organisms and the availabiltiy of those organisms at the release

site will be important . Finally, the number of organisms to be released will

help determine how stability and transfer information should be interpreted.
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What is the probability of the organism or a product of the organism causing

harm? For this consideration, one should assume that establishment in the

environment has occurred. The probability of harm can be estimated from an

analysis of the known properties of the parental unmodified organism, and an

informed judgement about the role the introduced material is likely to play

in changing those properties. Results frcm laboratory and greenhouse tests

will serve as the first tests of a prediction, but results from preliminary

field tests will be the best test for unexpected consequences.
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POSSIBLE INSERT FOR END OF FIRST II, PAGE 1.

The special attention which has been given to organisms derived by recombinant

DNA techniques is based on the assumption that the modified organism did not

exist before in nature and therefore may have some unexpected properties.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON HUMAN GENE THERAPY

MINUTES CF MEETING1

NOVEMBER 16, 1984

The Working Group on Human Gene Therapy of the Reccmbinant ENA Advisory Ccmmittee
was convened at 9:00 a.m. on November 16, 1984, at the National Institutes of
Health, Building 31A, Conference Rocm 4, 9000 Rockville Pike, Rethesda, Maryland
20205. The meeting was open to the public. Dr . LeRoy Walters was Chair. The
following people were present for all or part of the meeting:

Working Group Members:

|

Judith Areen
i Alexander Capron

j

James Childress
Samuel Gorovitz
Susan Gottesman
Clifford Grobstein

Maurice Mahoney
Robert Rich
LeRoy Walters
Anne Witherby
William Gartland

(Executive Secretary)

i The working group roster is attached (Attachment I)

.

Liaison Representatives

:

Lowell Harmison, Office of Assistant Secretary for Health
Henry Miller, Food and Drug Administration
Stuart Nightingale, Food and Drug Administration

Other National Institutes of Health Staff:

Roy A. Barrett, OD
Tejinder Kbchhar, OD
Sister Mary Carl Malmstrcm, OD
Elizabeth Milewski
Sister Nivard Neft, OD
Clauszell Smith, OD

lrThe working group is advisory to the RAC and its recommendations should not
be considered as final or accepted.
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Marlene Blocm, Medical World News
Bernard Brown, Georgetown University
Robert Mullan Cook-Deegan, Office of Technology Assessment, U.S. Congress
Karen Hkelman, University of Maryland
Herman Lewis, National .Science Foundation
Kevin Stanley, University of Maryland
Iaura Tangley, BioScience
vitolis Vengris, Food and Drug Administration
James Weixel, Food and Drug Administration
Patricia Williams, FDC Reports, Inc.
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Dr. Walters called the meeting of the Working Group on Human Gene Therapy to
order at 9:15 a.m. on November 16, 1984. He welcaned two new members of the
working group: Mrs. Anne Witherby of Boston, Massachusetts, and Dr. Robert Rich
of Camegie-Mel Ion University. He also weleaned two new liaison members:
Dr. Stuart Nightingale of the Pood and Drug Administration (FDA) and Dr. Lowell
Harmison of the Office of Assistant Secretary for Health, Department of Health
and Human Services (DHHS).

Dr. Walters said the purpose of the November 16, 1984, working group meeting
was to continue to develop a "points to consider" document for human gene
therapy applications. He called the attention of the working group to the
document (Attachment II) developed from the October 12, 1984, meeting of the
Working Group on Human Gene Therapy. He asked whether the following title of
the document was acceptable:

"Points to Consider in the Design and Submission of Scmatic Cell Gene
Therapy Protocols"

Dr. Grobstein suggested the word "human" should be included in the title. The
workina group agreed.

Dr. Grobstein indicated he had written an alternative preamble (Attachment III).
He thouoht the only substantive difference between his version and the preariole

included in Attachment II was that his version did not require the proposal be
published in the Federal Register prior to review.

Dr. Gottesman said the NIH Guidelines for Research Involving Recombinant ENA
Molecules currently require announcement of all major actions in the Federal
Register prior to RAC review. An announcement that a proposal would be reviewed
would, thus, have to be made prior to the RAC meeting. The working group might,
however, discuss the appropriate time to announce working group review of a
proposal: (1) working group review might be announced before the RAC meeting
but after the working group meeting; or (2) before the RAC and the working
group meetings.

Mr. Capron said human gene therapy protocols should be announced in the Federal
Register prior to working group review. The working group might then have the
opportunity to consider public comment in its review. He preferred a single
Federal Register announcement notifying the public of both the working group
meeting and the RAC meeting.

Dr. Walters asked whether the working group agreed announcements of review
of human gene therapy protocols will be published in the Federal Register
prior to the working group meeting. The working group agreed in principle.

Dr. Grobstein pointed out that the public would have access on request to the
proposal after the Federal Register announcement appeared. Dr. Miller said the

working group should discuss how this access would affect confidentiality and
proprietary information issues. The working group agreed to discuss this issus

later in the meeting.
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Dr. Gottesman drew the attention of the working group to the preamble of the

wofkirw group document (Attachment II) . She asked whether the preamble

overlooked important issues or whether inappropriate concepts had been

included

.

Dr. Gottesman questioned whether the preamble should indicate that not every

point in the document had to be considered for every proposal. She thought

the working group should not require every point be addressed for every

proposal

.

Dr. Rich preferred the preamble not indicate that every point need not be

addressed. This type of statement would obligate investigators to justify why

a specific question was not addressed. In addition, he thought the preamble,

written in general terms, could not offer guidance on which points were impor-

tant in specific protocol reviews.

Dr. Childress said the preamble should not state that e/ery point need not be

addressed as the working group has not determined vhich are the relevant or

decisive questions.

Ms. Areen felt the pertinent issues could not be predicted in advance and did

not feel the preamble should indicate seme points would be more important than

others

.

Dr. Harmison thought the title of the document "Points to Consider" informs the

investigator not all points need be addressed for every protocol.

Dr. Gottesman feared the points to consider document might be turned into stone;

in the absence of a statement indicating not every point need be considered,
the NIH might be taken to court if RAC did not require that every point, vhether
pertinent or not, be addressed for every protocol. She suggested the working
group treat the points to consider document as they would a legal document.

Dr. Miller said interpretations can be very broad and a disclaimer indicating
that not every point need be addressed for every protocol should be added to
the working group document (Attachment II). He said such a disclaimer can be
found in FDA, EPA, and USDA documents.

Mr. Capron said the investigator should submit what he feels is relevant infor-
mation; the working group will then determine vhether the investigator has
provided sufficient relevant information.

Dr. Gorovitz thought the preamble should only indicate that certain information
will not bear on the technical aspects of review but is requested because the
working group wishes to accumulate public policy information on human gene
therapy.

Dr . Walters asked whether the working group agreed the investigator should use
discretion in deciding which information should be included in the proposal;
the working group may ask for information in Part II of the document which
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will not be used in evaluating technical aspects of the proposal but which will
elicit information pertaining to public policy.

Mr. Capron said the preamble to Part II of the document might state that the
purpose of Part II is to accumulate public policy information.

Dr. Rich felt that until the working group has ascertained which are the most
relevant questions in either Part I or Part II of the document, the document
should not indicate sane data requirements are optional.

Dr. Grobstein suggested the word "each" be substituted for the word "all" in
the preamble sentence dealing with whether each point must be considered for
each proposal.

Dr. Gottesman called a straw vote on whether the preamble should contain language
indicating that not every point need be addressed for each proposal.

By a vote of eight in favor, the working group agreed to include the modified
sentence in the preamble to the document.

Mr. Capron suggested the language should read as follows:

"As should be obvious, not every proposal will require attention to each
of these points."

Dr. Gottesman agreed to this modification.

Dr. Nightingale suggested the preamble should cite the pertinent DHHS regulations.

Ms. Areen said the language in the preamble referring to Institutional Review
Board (IRB) review is contradictory; the preamble first states the IRB must
review the proposal, but then indicates that the IRB may, at its discretion,
defer consideration of particular scientific questions until the Recombinant ENA
Advisory Ccmnittee (RAC) has reviewed the protocol.

Mr. Capron suggested a sentence from Dr. Grobstein 's proposed preamble (Attach-
ment III) expressed these concepts in noncontradictory language. That sentence
reads as follows

:

"The IRB may, at its discretion, make approvals that are conditional on
further specific deliberation by the RAC in matters beyond the IRB charge
or capability."

The working group agreed to accept Dr. Grobstein 's proposed language and to
cite the pertinent DHHS regulations.

Ms. Areen felt the preamble should ask whether the proposal has been submitted
to another agency for review. She pointed out that at this time it is not
clear FDA will review all human gene therapy protocols, and the working group
should consider the possibility that FIA. may not review a protocol when deter-
mining what would constitute sufficient information in a submission.
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Hr. Miller felt rrany agencies might potentially review various aspects of human

aene therapy. He suggested the working group consider mechanisms to avoid

redundant reviews.

Dr. Orobstein did not think the working group should unnecessarily complicate

an investigator's life by requiring investigators to avoid redundant or over-

lappinq review; an investigator would probably not be avare of the complex

interactions between federal agencies.

Dr. Harmison agreed investigators probably would net be aware of the complex-

ities of aqency interactions; he thought the working group document (Attachment

II) should simply ask the investigator to identify the agencies to which the

protocol has been submitted.

Dr. Milewski said Dr. Temin had telephoned the Office of Recombinant ENA Activ-

ities (ORDA) with cements on the working group document (Attachment II).

Dr. Temin had questioned whether the preamble should refer to "reexmbinant ENA."

Dr. Milewski said the vectors most likely to be used in human gene therapy are

the RdA containing retroviruses. She said Dr. Temin had suggested the term

"nucleic acid" be substituted for "recombinant DNA." Dr. Gottesman suggested

the text of the document should refer to "recombinant ENA," but a footnote

might indicate the document applies to "recombinant RNA" as well.

Dr. Witherby suggested the word "interested" be deleted from the preamble
statement indicating one important function of the review process should be
educating the "interested" public' on the meaning and implications of the techni-
cal aspects of the proposal. Mr. Capron felt the concept of educating the
public was very important and should be clearly stated . He agreed the word
"interested" could be deleted.

Mr. Capron suggested the last paragraph of the preamble (Attachment II) vhich
indicates the document is to be a submission outline may be redundant.
Dr. Gottesman agreed and suggested the working group delete the first sentence
of this paragraph. The second sentence vhich suggests the initial experiments
will involve bone marrew cells could be moved to another portion of the document,

j

Dr. Nightingale felt the preamble should specifically list the questions vhich
the working group vould address. Dr. Gottesman disagreed; she felt the document b

cannot contain an exhaustive list of questions as all important questions
cannot be foreseen at this time.

5

Dr. Gorovitz thought the preamble should not refer illustratively to issues
such as vhether the proposed experiments pose a risk to the patient or how the
benefits compare to the risks. He said illustrative preamble language describing
qeneral issues on vhich the working group will be focusing could be misleading
because the illustrative points might be taken for points vhich must be
addressed in every case.

Dr . Gottesman said she had included these examples in the preamble because she
felt the public would more likely read the preamble than the body of the document.

J

[ 220 ]



7

Drs. Grobstein and Childress preferred any questions posed in the preamble be
parenthetical and illustrative.

Mr. Capron sugqested the preamble only offer a single example of the concerns
the working group might consider and state that the IRBs will not deal with
social and ethical issues. The working group agreed to this approach by a
vote of eight in favor.

Ms. Withefby felt one important consideration had been overlooked in preparing
the document; i.e., whether treatments exist for any side effects which might
result from the therapy. Dr. Walters suggested this consideration might be
included in the clinical and public health consideration portion of the
document.

Dr. Rich felt the preamble should not pose questions on the broader implica-
tions of the therapy such as whether this technology suggests moral, ethical,
or philosophical problems. He thought including such questions in the pre-
amble was in effect asking the investigator's opinion.

Dr. Grobstein said the review process may be educational for the investigator;
the investigator should address these considerations even if they do not bear
on the success of the experiment.

fir. Capron suggested the working group invite investigators to comment on these
issues in order to aid the working group evaluation. He suggested the questions
be turned into statements by prefacing them with the phrase "The working group
will "

The working group then developed two alternative draft versions of the introduction
(Attachments IV and V). These versions would be used as a basis for redrafting
the introduction.

Dr. Walters then called the attention of the working group to the section of
the working group document entitled Objectives and Rationale (Attachment VI).

Ms. Areen suggested the informational requests of this section should be phrased
so as to elicit descriptive information. Ms. Areen interpreted Section l-(a)

as requesting a one page abstract. Dr. Gorcvitz asked whether an abstract had
been requested elsewhere in the document. Mr. Capron said other sections of
the document request a rationale for doing the experiment. He suggested an
abstract could synthesize all pertinent information and might announce the
proposal in the Federal Register .

The working group agreed the working group document should require the investi-

gator to supply an abstract of the proposal; the working group would decide the
correct section of the document (Attachment II) in which to state this require-
ment at a later time.

Dr. Mahoney felt a rationale should state whether treatment was undertaken to:

(1) prevent initial symptoms; (2) prevent progression of the disease; or (3)

prevent imminent death.
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Dr. Rich felt the rationale should ask why particular patient groups had been

selected. Dr. Walters asked if this issue might be addressed in the clinical

and public health considerations portion of the document. Mr. Capron felt

language dealing with this consideration should be in the portion of the draft

entitled Selection of Subjects (Attachment II).

Dr. Miller felt Section l-(b) of Objectives and Rationale was redundant and was

subsumed by Section l-(a). Dr. Grobstein felt Section l-(b) asked the particular

reasons for choosing to treat this disease at this time. Dr. Walters said

Section l-(a) requests the rationale for the therapeutic approach; Section l-(b)

asks why the investigator chose to treat the particular disease.

Dr. Gorovitz suggested the language of Section l-(b) be modified to specifically

ask why the disease is an appropriate candidate for therapy at this time. The

working group does not wish to receive historical or biographical explanations

but information on disease characteristics.

Mr. Capron suggested the phrase "possible to assess results" be substituted for

the word "unambiguous" in Section l-(c).

Dr. Gorovitz suggested the word "effective" in Section l-(d) be defined.

He thought a more descriptive phrase would be "vhat are their relative

disadvantages .

"

Dr. Walters called the attention of the working group to the portion of the

document entitled Research Methods ' (Attachment II).

Dr. Miller said he had numerous specific conments on this portion of the docu-
ment; these comments deal with issues such as stability and purity of product.

Dr. Childress asked if Dr. Miller's points were substantive or whether they
were simply a question of adding more detail to the working group document.
Dr. Miller said he washed to see more detail in the document.

Dr. Gorovitz asked whether the working group could integrate Dr. Miller's com-
ments into this portion of the document in Dr. Anderson's absence. He said

the most efficient way to proceed was for Dr. Miller to camunicate his con-
cerns directly to Dr. Anderson.

Dr. Gottesman said this portion of the document had been widely circulated
among scientific experts, and the question of how specific the document should
be in detailing data requirements had been discussed. Dr. Gottesman did not
feel the level of detail Dr. Miller wished to include in this portion of the
document was necessary. She thought the current document addresses all the
relevant issues. She noted that the working group will be polishing this
language in the future, and if greater detail appears to be necessary, the
working group could modify the document at that time. Dr. Gottesman did not
think the working group document should specifically attempt to address issues
in FDA's regulatory jurisdiction.
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Dr. Miller said the FDA may not review human gene therapy protocols. Ms. Areen
felt in such a situation FDA concerns beccme part of the charge of the Working
Group on Human Gene Therapy. She felt the working group should construct a
document which will elicit the information necessary for a complete re/ie^ even
in the absence of FDA review.

Dr. Gottesman did not feel the working group would rqolace FDA functions. She
thought the IRB would, however, consider same FDA concerns.

Mr. Capron said Drs. Motulsky and Anderson objected at the October 12, 1984,
meeting to including the FDA points in the working group document (Attachment
II) ; many of the FDA points to consider apply to manufacturing procedures vhile
the working group's points to consider apply to research. In addition, the FDA
procedures were developed to apply to products such as vaccines which would be
distributed to large numbers of healthy school children; this population would
not be candidates for human gene therapy. Mr. Capron said at the October 12,
1984, meeting the working group had agreed with this point of view. He said
the working group should new focus on the germaine points and suggested
Dr. Miller might privately inform Dr. Anderson of his concerns.

Dr. Walters said the primary focus of the working group document is to evaluate
the safety and efficacy of human gene therapy protocols. The subgroup of
scientists had concluded this document is sufficient frcm that point of view.
Dr. Walters suggested Dr. Miller might forward his comments to Dr. Anderson
who, in consultation with other scientific experts in this area, had composed
this portion of the document.

Dr. Gottesman suggested Dr. Miller communicate his concerns to Dr. Anderson;
Dr. Anderson would decide whether those comments were valid and whether addi-
tional detail should be incorporated into this portion of the working group
document. If Drs. Miller and Anderson disagree on whether certain language
should be included in the document, the working group might resolve the issue
at the next meeting. The working group will then have an opportunity to review
the document (Attachment II) when it reviews public comments. Dr. Gottesman
suggested the working group proceed with review of the document and retain as

written that portion composed by Dr. Anderson. Dr. Grobstein and Mr. Capron
felt Dr. Miller should comment during the public comment period.

Mr. Capron supported the suggestion to accept as part of the working greup
document the language composed by Dr. Anderson.

Dr. Grobstein said the working group and the FDA have the same objective; that
the materials used in human gene therapy should be safe. The differences
between the working group and the FDA arise in the method chosen to arrive at
that goal.

Dr. Harmison said all involved parties would attempt to ensure the quality of
the science. No good scientist would ignore the considerations detailed in

the FDA documents; insteal they would plan experiments vhich would be safe and

efficacious and produce accurate results. Dr. Grobstein agreed; he pointed
out that the section of the working group document entitled Research Methods
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addresses purity issues. Me said the concept of product purity is inherent in

the section; i.e., questions concerning DNA sequences cannot be addressed if

the material is not pure.

Dr. Gcrttesman suggested a subgroup composed of scientific experts in this area

might be constituted to discuss these issues. Dr. Grobstein said a subgroup

might resolve the issue of how much detail the working group document should

contain.

Dr. Rich said he would be uncomfortable with simply instructing Dr. Miller to

communicate with Dr. Anderson; he endorsed the idea of a subgroup evaluating

Dr. Miller's proposed modified version.

Mr. Capron and Dr. Gorovitz endorsed the concept of a subgroup evaluating

Dr. Miller's ccmments.

Dr. Rich moved that: (1) the working group accept the current document; (2)

Dr. Miller would circulate his revised version of the document to the working

group; and (3) a subgroup of the working group would evaluate Cr . Miller's

suggestions and report back to the working group. Dr. Miller's proposed ver-

sion would then be considered in context of other ccmments received by the

working group. Dr. Childress seconded the motion.

By a vote of nine in favor, none opposed, and no abstentions, the working group
accepted the motion.

Dr. Rich asked vvhy the section Research Methods did not address the issue of

risk associated with laboratory studies. Dr. Grobstein supported Dr. Rich's
observation; he noted that while there may have been some rationale in sepa-
rating the question of risk into another section of the document, clinical and
public health considerations are associated with research. He suggested the
sections Research Methods and Public Health Considerations be reorganized so
risk considerations would apply to each stage from research to clinical trials.

|

Drs. Gottesman and Gorovitz agreed. After sore discussion, the working group
agreed the sections of the document entitled Research Methods and Clinical and n

Public Health Considerations would be reorganized to contain four sections

:

(1) molecular biology, (2) risk assessment including preclinical testing, (3)

clinical procedures, and (4) public health considerations.

Mr. Capron suggested the working group document require the investigator to
indicate personnel and facilities for each stage frcm research through clinical

I

testing

.

Dr. Rich suggested the reorganized section of the document should consider
potential long-term harmful effects as well as potential short-term harmful
effecrts from the treatment.

Ms. Areen noted that the working group had agreed at the October 12, 1984,
meeting to include a data feed back reporting requirement in the document.
She asked vhether the current document contained such a requirement. Mr. Capron
felt this reporting requirement was included under the section dealing with
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public health; he suggested, however, that this reporting requirement might be
1 included in the revised section of the document dealing with research methods
and public health concerns.

I

Dr. Milewski said Dr. Temin had suggested the document ask how rearrangement
or recombination will be monitored and address the issue of monitoring
sensitivity. Dr. Gottesman agreed this type of information should be requested
for both the animal tests and for tests on the patient's cells in culture.
Dr. Rich preposed that item 3 of the section entitled Clinical and Public
Health Considerations (Attachment II) which deals with the number of patients

J

involved in human gene therapy protocols be moved to the section of the document

j

dealing with selection of subjects.

Dr. Miller suggested the language of item 6 of Clinical and Public Health
Considerations which asks about the procedures for follow-up of patients and
autopsies be rqolaced with the words "Describe intended follow-up." Dr. Grobstein
pointed out that follow-up of negative results may be just as important as
follcw-up of positive results and suggested the phrase "Describe method and
duration of patient followings" be substituted for item 6.

j

Dr. Walters called the attention of the working group to item 4 of Clinical

;

and Public Health Considerations vhich reads as follows:

"What are the clinical endpoints of the study? How will patients be
monitored to assess specific effects of treatment on the disease.
Describe clinical and laboratory follow-up studies. How frequently
will such studies be done?

"N.B. Note that federal rules require periodic reporting to the local IRB.

How often will this be done? In addition, it is requested that the
investigators report to the working groups of the Recombinant ENA Mvisory
Carmittee regarding follow-up of the gene transfer experiment at six and
twelve month intervals following gene therapy.

"

Dr. Miller said monitoring requirements should also specify that the patient be
observed for side effects. Mr. Capron suggested the working group document
request monitoring procedures be described. The working group agreed monitoring
for side effects should be part of the informational request under item 4.

Mr. Capron said the note in item 4 was an important informational request and
should be a separate item. He also suggested a statement be added to item 4

regarding routine monitoring and emergency reporting to the Office of Protection
from Research Risks.

The working group agreed the first sentence of item 7 dealing with risk to
individuals other than the patient should be modified to ask what precautions
are being taken, if any, to protect others. The working group also agreed to

compose an informational request asking whether the investigator suspects
that recombinant DNA may spread from the patient to others. The working greup
agreed to delete the portion of the second sentence of item 7 vhich suggested
retroviral infections might present a risk.

[ 225 ]



12

Dr. Rich said the language of item 8 of this section was difficult to interpret.

That section reads as follcws:

"If there are possible dangers fran gene therapy to patients, present cost-

benefit considerations. As an example, with a lethal disease a slight

but definite hazard of necplasia some years after gene therapy might be

acceptable while such a hazard would be ccmpletely unacceptable in using

a new vaccine on healthy people."

The working group suggested alternative language be developed for item 8 and

that Section 3-(a)-[3] of the section Research Methods be rephrased to ask

"What harmful effects might you foresee." Mr. Capron suggested the working

group should inquire whether the treatment is reversible.

The working group agreed item 9 dealing with the qualifications of personnel

and the adequacy of facilities should be divided into two separate itons;

one section would deal with personnel, the second would deal with facilities.

Dr. Walters called the attention of the working grcup to item 5 of the section

Clinical and Public Health Considerations which reads as follows: "Describe

tests that will be done to assess possible toxic or side effects of gene therapy."

The working group agreed the information requested on tests to assess possible

toxic or side effects of gene therapy should be incorporated with itan 4 into

a section dealing with monitoring and follow-up studies.

Dr. Walters then called the attention of the working group to the topic of

Selection of Subjects (Attachment II).

Mr. Capron preposed the addition cf a preamble to the section of the document
entitled Selection of Subjects (Attachment II). Dr. Miller proposed adding
criteria for inclusion and exclusion of patients in this section of the document.
Mr. Capron suggested the last paragraph of this section which addresses problems
of equity in selecting patients should either be moved to another section of
the document or deleted. Dr. Rich suggested the section on selection of subjects
should begin by stating the criteria used to select subjects. He suggested
references to geographical distribution be deleted from this section of the
document.

Mr. Capron asked whether the points to consider document should ask how patients
will be recruited. Dr. Rich said subjects may be selected from a recruitment
pool which cculd introduce a bias. Dr. Miller said he did not think such
considerations are relevant.

Dr. Grobstein thought the first and last paragraphs of the preposed section
entitled Selection of Subjects would be sufficient; he suggested the second
paragraph be deleted. Dr. Goro/itz pointed out that the working group wants
information on selection criteria and recruitment procedures. Mr. Capron
suggested the language of the section be reworked into four questions: (1) how
many patients will be in the proposed study; (2) what recruitment procedures
will be employed; (3) what are the criteria for selection; and (4) what are
the criteria for exclusion?
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;

Ms. Witherby questioned whether renumeration of patients has been considered.
Mr. Capron assumed renumeration questions are included under the section dealing
with relative advantages and disadvantages of alternative therapies. Dr. Walters
said this issue should be stated explicitly under the section dealing with
alternative therapies. Dr. Miller thought it reasonable for the document to
ask investigators whether patients will pay. Dr. Mahoney said sane reimbursement
to the patient might be reasonable. Mr. Capron suggested this issue should be
considered in the informed consent document. Dr. Miller said it will be difficult
to estimate the cost of new procedures such as human gene therapy. Dr. Grobstein
asked whether a question dealing with reimbursement serves a purpose in the

!

context of the points to consider document. Dr. Miller suggested the document
i
should not pose this question; he said these kinds of questions invite speculation
and polemics. Dr. Walters said explicit mention of alternative therapies and
consideration of the costs of gene therapy and alternative treatments might be
added to the section on Informed Consent (Attachment II). The working group
agreed that information on costs would only be requested under informed consent
issues dealing with alternative therapies.

Dr. Walters called the attention of the working group to the preposed language
for Informed Consent . Dr. Grobstein questioned whether human gene therapy
presents special issues in reversibility of the procedure that are not present
with other therapies. He pointed out that removal of a lint) is irreversible
under most circumstances. Dr. Mahoney said nonreversible therapies are often
used in medicine and may be part of human gene therapy protocols; he suggested
seme mention be made of this in the informed consent portion of the document.

Mr. Capron suggested the working group document highlight options for patient
withdrawal fran therapy and potential reversibility of therapy. Dr. Miller felt

the patients' right to withdraw from follow-up should be stated in the working
group document.

The working group agreed that language dealing with reversibility and financial
costs should be added to this section.

Dr. Rich asked if parental or guardian consent alone is sufficient in obtaining
informed consent for children. Ms. Areen said DHHS regulations also require
assent by the children.

The working group generally agreed that the following issues should be treated
in the section of the document dealing with informed consent: financial costs

to the patient and family; right of the patient to withdraw frcm the protocol;
and discussion of whether the therapy could lead to adverse or unknown
consequences

.

Dr. Rich asked whether the section on Data Monitoring (Attachment II) of the

points to consider document should require inspection of laboratories.
Dr. Mahoney said he did not see any reason for inspecting laboratories or
clinics. Dr. Miller said FDA has data-keeping requirements involving data
monitoring in protocols. The working group after some discussion agreed the

section on Data Monitoring would be emitted from the points to consider
document.
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Ms. Areen pointed out that item 1 in the section Privacy and Confidentiality

(Attachment II) could be phrased as a question rather than a statanent.

Hr. Miller argued that IRBs should be able to close their meetings to the

public, and the working group document should include such a statanent. He

felt the points to consider document should contain language stressing that

this might be necessary to protect the privacy rights of patients.

Mr. Capron said IRBs should be advised to protect patient identities if

open meetings are held. He said proposals sent to the RAC for ra/iew should

only include information on the institution and the investigators. Nonetheless,

the working group aareed to delete item 2 in this section which advises review

bodies to conduct review in a way that minimized the possibility of inadvertent

disclosure of a patient's identity.

Dr. Walters called the attention of the working group to the section on General

Social Issues Not Covered by the DHHS Regulations for Research Involving Human

Subjects (Attachment II) . Mr. Capron thought item A which discusses the

possible effect of somatic cell therapy on reproductive cells is a clinical

question. Dr. Mahoney questioned whether the investigator could provide

information on this question in a social context. He argued that this question

should not be included in Part II of the document as it is already considered

in Section 2-(3)-[4], Research Methods , of part I of the document.

Dr. Miller said this information request is a rod herring and not a social

issue. The working group agreed the issues raised in item A of Part II should

be emphasized in Part I of the document.

The working group agreed to delete the phrase "if it were successful" from
item B which addresses the impact of the proposed study on patient welfare,
public health, clinical research, or practice of medicine. Dr. Rich offered
to redraft item B during the comment period.

Ms. Areen questioned whether item C in Part II differs frcxn itan B. Dr. Gorovitz
said the concern in item C is whether gene therapy may be used to modify charac-
teristics for cosmetic purposes. Dr. Miller said item C adds nothing substantive
to the document; the objectives and rationale section would indicated whether
the protocol addresses cosmetic effects.

Ms. Areen said she die not see how the investigator could respond to itan D.

.She did not think it reasonable to pose a question on whether the work is
likely to raise or exacerbate public fears.

Ms. Areen said itan E, dealing with provisions to ensure that accurate informa-
tion is available to the public, appears reasonable. Dr. Grobstein said itan F
is a part of itan E; human gene therapy presents no special concerns with
regard to these points. He then proposed that itans E, F, and G be conbined
into a single itan. The working group voted with 6 in favor, 1 opposed, and no
abstentions to delete itan F and modify itan G.
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I

The working group then voted 7 in favor, 0 opposed, and 1 abstention to delete
item B of Part II.

I;

I

The working group then reconsidered item C. Dr. Mahoney said side effects issues
are addressed in Part I of the document. Ms. Areen agreed the item is redundant.
Dr. Childress noted that only two items in Part II have been approved by the
working group. He suggested that all of Part II might be deleted from the
points to consider document. Mr. Capron preposed that Part II be redrafted.

The working group agreed Part II is a necessary part of the document and the
! conceptual substance of itons E, F, and G should be included in it. Dr. Miller
1 said responses to all items in Part II except for item E should be optional.

Dr. Walters preposed that the next meeting of the Working Group on Human Gene
Therapy might be held on February 8, 11, 15, or 18, 1985. He said ccmments on
the redraft of the introduction should be sent to ORDA. Dr. Walters said he
would redraft the points to consider document on the basis of the ccmments
offered at the November 16, 1985, meeting.

Respectfully submitted.

Eli|^beth A. Milewski, Ph.D.

Rapporteur

William *J. <3&rtland, Jr., Ph.DJ^

LeRoy Waj

Chair ^
|.ters, Ph.D.
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MEMORANDUM

Date:

To:

From:

Subject:

November 9, 1984

Members, Working Group

LeRoy Walters, Chair

on Human Gene Therapy

"W

Enclosed Sections of Draft 2

Enclosed are the sections of our second draft that had arrived at

the NIH Office of Recombinant DNA Activities (ORDA) by today. Please
read the materials within the next day or two if possible. If you will
not be able to attend the meeting on November 16th, please phone major
criticisms or questions to Ms. Becky Connors at ORDA by Thursday,
November 15th. If you will be attending the meeting, please bring your
comments, the attached sections, and the previous draft to the meeting.

Robert Cook-Deegan of the Office of Technology Assessment will be
sending all of us copies of a Background Paper on gene therapy. If you
have an opportunity, please skim that document to identify points that
we may have missed.

Thank you for all your help in preparing this next draft.

LW :mab
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Points to Consider in the Design and Submission of Somatic Cell Gene Therapy Protocols

Introduction: Proposed Text Susan Gottesman

Experiments in which recombinant DNA is introduced into human cells with

the intent of stably modifying the genome of cells of a human subject are covered

by Section III-A-4 of the NIH Recombinant DNA Guidelines, which require such

experiments to be approved by the RAC and NIH. RAC consideration of the

proposal will follow publica/ion of the proposal in the Federal Register, an

opportunity for public comment, and review of the proposal by a working group

of the RAC. This document outlines "Points to Consider" in preparing

submissions under III-A-4 for NIH consideration. Not every proposal will

require attention to all of these points. Revision of the "points to

consider" will occur at least annually.

If RAC recommends approval of the proposed experiment, that recommendation

will ;be forwarded to the NIH Director for his consideration. The final

decision will be published in the Federal Register.

Consideration of proposals by RAC should follow approval of the experiment

by the relevant local IRB under all the requirements of the Office for

the Protection of Human Subjects. Since it seems probable that some of these

experiments will be performed on children, special attention should be given

to Subpart D of the Protection of Human Subjects Regulations. Minutes of

the IRB meeting and its final decision should accompany submission of

the proposal to NIH. The IRB may, at its discretion, defer particular

scientific questions to allow the review by NIH to help in reaching a final decision.

Consideration of the proposed experiment by any other federal agency (e.g. FDA)

may proceed simultaneously with NIH consideration.

[ 233 ]



- 2 -

Attachment II - Pg. 3

An important purpose of the consideration and decision process should be the

education of the interested public on the meaning and implications of the

technical aspects of the proposal, what is unique about the experiments, or,

if the technique is analogous to currently used technologies, the reasons for

considering them analogous. Some consideration of these issues by the

submitters may help facilitate the review process.

The special attention required by the NIK Recombinant DNA guidelines for

experiments utilizing recombinant DNA for human gene therapy should focus on

tvo general issues:

1} Risk

Does the proposed experiment pose a risk to the patient, other people, or

the environment by virtue of the use of recombinant DNA? Is the risk

different in kind from those posed by other forms of treatment? How do the

anticipated benefits compare to these risks? How certain are the benefits?

{•lost of the specific "Points to Consider" in this document are directed

cowards evaluating risk and benefit.

2) Broader Implications

Does the use of this technology in this particular way suggest moral,

ethical, or philosophical problems, either directly from the proposed experiment

or indicectly? Should this affect the approval of th experiment? Is

a public discussion of the implications of the experiment necessary?

The "Points to Consider" are meant to serve as an outline for submitters

planning to use recombinant DNA in human subjects. Because it seems likely

that initial experiments of this sort will involve introduction of DNA

into bone marrow cells, some of the specific scientific questions are based

on the use of bone marrow.
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Objectives and Rationale

(To be added here.)
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2. Research methods

Provide a full description of the methods and reagents to be employed for

gene delivery, the rationale for their use, and the experimental basis (de-

rived from tests in cultured cells and experimental animals) for claims

about efficacy and safety. Include precise means to evaluate the success of

therapy with laboratory methods; an assessment of the risks of infectious

agents in the recipients; and an evaluation of the likelihood of Inducing

additional disease or Invading the germ line. The folloving are points to

be addressed.

a. What is the structure of the cloned ONA that will be used?

(1) Describe the gene (genomic or cDNA), the bacterial plasmid or phage

vector, and the delivery vector (If any). Provide complete sequence

analysis or a detailed restriction map of the total construct.

(2) What regulatory .elements does the construct contain (e.g., promo-

ters, enhancers, polyadenylatlon sites, replication origins, etc.)?

(3) Describe the steps used to derive the DNA construct.

b. What is the structure of the material that will be given to the pa-

tient?

(1) Describe the preparation and structure of all materials that will

either be given to the patient or used to treat the patient's

cel Is.

(a) If DNA, what is the purity (both In terms of being a single DNA

species and In terms of other contaminants)? What tests were

used and what Is the sensitivity of the tests?

(b) If a virus, what cell is it grown In (any special features)?

What medium and serum are used? How is the virus purified?

What is its structure and purity? What steps are being taken

(and assays used with their sensitivity) to detect and eliminate
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any contaminating material (DNA, proteins, etc.) or contaminat-

ing viruses or other organisms in the cells or serum.

(2) Describe any other material to be used in preparation of the mate-

rial to be given to the patient. For example, if a viral vector is

proposed, what is the nature of the helper virus or cell line? If

carrier particles are to be used, what Is the nature of these?

c. Describe tissue culture and animal studies that have been used to char-

acterize the efficiency and safety of the delivery system.

(1) Delivery System.

(a) What cells are the intended recipients of gene therapy? What is

the theoretical and practical basis for assuming that only the

target cells will act as recipients? If recipient cells are to

be treated in vitro and returned to the patient, how will the

cells be characterized before and after treatment?

(b) Is the delivery system efficient in that it should result in the

insertion of the desired unrearranged DNA sequences in an ade-

quate number of the patient's cells? How is the structure moni-

tored and what is the sensitivity of analysis? Is it extra-

chromosomal or Integrated? How many copies per cell? How sta-

ble is the Inserted DNA both In terms of its continued presence

and Its structural stability?

(2) Expression.

Is the inserted gene expressed? To what extent is expression only

from the desired gene (and not from the surrounding DNA)? In what

percentage of cells Is expression occurring? Is the product biolog-

ically active? What percentage of normal activity results from the

inserted gene?
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(3)

Safety.

What risks are associated with the del i very /expression system?

(a) If a retroviral system is used:

[1] Are there any infectious particles produced in any cell type

treated with the retroviral vector preparation?

[2] How stable is the retroviral vector and the resulting provi-

rus to loss, rearrangement, recombination, or mutation? How

much rearrangement or recombination with endogenous or other

viral sequences may occur in the patient's cells, either in

culture or in the patient? What steps have been taken In

designing the vector to minimize Instability or variation?

[3] Could there be any harmful effects from the treatment:

i.e., malignancy, harmful mutations, regeneration of infec-

tious particles, immune responses. How would harmful ef-

fects be monitored and what Is the sensitivity? What steps

have been taken in designing the vector to minimize patho-

genicity?

[4] Is there evidence from animal studies that vector DNA has

gotten Into any other tissue besides the cells treated, spe-

cifically germline cells? What is the sensitivity of analy-

sis?

[5] Has a protocol similar to the one proposed for a clinical

trial been carried out in primates? With what results?

(b) If a non-retrovl ral delivery system is used: what animal stud-

ies have been done to determine if there are pathological or

other undesirable consequences of the protocol (including Inser-

tion of DNA Into cells other than those treated)? What are the

tests to be used and their sensitivity?
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Clinical and Public Health Considerations

Describe the type of cells that will be used for gene transfer. Describe

the exact nature of the mode of delivery to the patient.

What volume of treated cells will be used?. Will there be a single or

multiple treatments for gene transfer? If multiple treatments, over what
period of time?

Describe the number of patients that will be involved in the study.

What are the clinical endpoints of the study? How will patients be

monitored to assess specific effects of treatment on the disease.
Describe clinical and laboratory follow-up studies. How frequently will

such studies be done?

N.B. Note that federal rules require periodic reporting to the local IRB.

How often will this be done? In addition, it is requested that the

investigators report to the working groups of the Recombinant DNA
Advisory Committee regarding followup of the gene transfer experiment at

six and twelve month intervals following gene therapy.

Describe tests that will be done to assess possible toxic or side effects
of gene therapy.

Will there be long-term patient follow-up? If a patient should die, will
an autopsy be requested and will special autopsy studies be done?

Is there any conceivable danger to others than treated patients?
What dangers are postulated and what precautions will be taken, if any,

to protect others (i.e. patients sharing a room, health-care workers or

family members) from risk such as the low probability of retroviral
infection?

If there are possible dangers from gene therapy to patients, present
cost-benefit considerations. As an example, with a lethal disease a

slight but definite hazard of neoplasm some years after gene therapy
might be acceptable while such a hazard would be completely unacceptable
in using a new vaccine on healthy people.

What professional personnel (medical and non-medical) will be involved in
the proposed study? What are their specific qualifications and their
experience with respect to the disease to be treated? Provide curricula
vitae. At what hospital or clinic will the treatment be given? Which
facilities of the hospital or clinic will be expecially important for
this study? Will patients occupy regular hospital beds or clinical
research center beds?
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Selection of Subjects

The IRB shall determine that:

"(3) Selection of subjects is equitable. In making this assessment the

IRB should take into account the purposes of the research and the

setting in which the research will be conducted.”

Specific points regarding gene therapy that follow from this general area

are:

1. Age and sex of patients

2. Criteria for selecting or excluding patients

a. What concurrent diseases or conditions would disqualify a potential
study participant?

b. Will gene therapy be administered early in the course of patients'
illnesses or only when their symptoms become quite severe? What is

the justification for the proposed timing of treatment?

c. From what geographical area will patients be recruited? How many
patient-candidates will be available per year?

It is recognized that problems of equity in patient selection are likely to be
no problem in the early phases of gene therapy since it is recognized that
recruitment of experimental subjects initially will be difficult. Should gene
therapy be successful, problems of equity in allocation of resources to
patients desiring gene therapy may arise. The working group will address this
problem at that time.

Suggested by Arno G. Motulsky
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C . Informed Consent

All procedures for IRB approval set forth in 45 C.F.R. 46
will apply. In particular, because it is likely that the first
protocols will involve children, the additional protections set
forth in 45 CFR 46.401 to 46.409 will apply, including the
requirement of soliciting the permission of each child's parents
or guardians and the assent of each child. Two matters of
special concern are addressed here: privacy and disclosure of
certain low probability risks.

1. The IRB shall ensure that as part of the process of
obtaining informed consent, each subject (and the parents or
guardians if the subject is a minor) is informed that the
innovative nature of the therapy involved may lead to great
interest in the research and in all the subjects by the media on
behalf of the public. If special procedures will be followed to
protect the privacy of subjects and their families, those
procedures should be explained in detail.

2. The IRB shall interpret broadly the requirement that a
"description of any reasonably forseeable risks or discomforts to
the subject" be provided to each subject as part of the process
of obtaining informed consent. A risk of activating ocogenic
activity, for example, even if judged of small probability on the
basis of animal tests, should be disclosed unless there is
sufficient experience in human subjects to confirm that the risk
is indeed insignificant.

D. Data Monitoring: Recommendation Is To Omit.

(On the assumption that special requirements for reporting
adverse reactions of subjects will be covered in Section A
(Research Design) , no special requirements for data monitoring
appear needed at this time, in view of the fact that is is
unlikely that the first protocols will involve more than a
limited number of subjects.)
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e. Privacy and Confidentially

Intioducllnn

45 CFR S 46.111 directs IRB's to determine "where
appropriate, there are adequate provisions to protect the privacy
of subjects and to maintain the confidentiality of data." In

view of the likely public interest in any research involving
human gene therapy in the near future, IRB's should understand
there is a need to pay particular attention to this regulatory
requirement. The same obligation should be honored by the
Recombinant DNA Advisory Committee and any similar review bodies.

1. IRB's should anticipate that, at least in the near
future, there will be great public interest in research (and
subjects) involving human gene therapy. Particular attention
should be paid, therefore, to the requirement in 45 CFR § 46.111
that there are to be "adequate provisions to protect the privacy
of subjects and to maintain the confidentiality of data." The
research plan should include provisions for honoring the wishes
of individual subjects (and the parents or guardians of minor
subjects) as to whether., when or how the identity of subjects is
disclosed publicly. The IRB should further ensure that its own
procedures for review minimize the possibility of inadvertent
disclosure of the identity or location of subjects.

2. Other review bodies, including the Recombinant DNA
Advisory Committee and the Working Group on Human Gene Therapy,
should similarly conduct their reviews in a way that minimizes
the possibility of inadvertent disclosure of the identity or
location of subjects, by avoiding public release of identifying
data not crucial to the nature of the review issues.
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( Proposed Draft on General Social Issues— Saa Gororitz and James Childress )

II. General Social Issues Not Covered by the DHHS Regulations for Research
Involving Hunan Subjects*

A. What effect, if any, is the proposed somatic-cell therapy likely to have

on the reproductive cells of treated patients? Please provide laboratory and/

or bibliographic references that pertain to the answering of this question.

B. What inpact would the proposed study be likely to have on patient welfare,

public health, clinical research or the practice of medicine, if it were

successful?

C. Is the intervention intended or likely to have any consequences other than

the cure or prevention of a recognized disease or the restoration of

functioning? If so, please explain.

D. Is the proposed work likely to raise or exacerbate public fears, justified

or unjustified, about genetic engineering? If so, provide a statement

suitable for public release, explaining why the work is justifiable despite

such fears.

E. What provisions exist to ensure that accurate Information is available to

the public with respect to such public concerns as may arise about this work?

P. Will there be any restrictions on the free flow of scientific information

because of funding sources or any other reasons? If so, please explain.

G. Do the investigators or funding sources intend to patent either the products

or the procedures?

* These topics are not generally considered by IRBs but will be considered by

the Working Group on Human Gene Therapy.
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Points to Consider

Introduction

Experiments in which recombinant DNA is introduced into human

cells with the intent of stably modifying the genome of cells of a

human subject are covered by Section III— A— 4 of the NIH Recombinant DNA

Guidelines, which require such experiments to be approved by the RAC

and NIH'. RAC consideration will follow review of the proposal by a

working group of the RAC. RAC recommendation on proposals will be

forwarded to the NIH Director for consideration. Final decisions will

be published in the Federal Register, along with the text of approved
proposals.

This document is intended to provide guidance in preparing
proposals for NIH consideration under Section III-A-4. Points
mentioned in the document will not necessarily require attention in

every proposal. It is expected that the document will be considered
for revision at least annually as experience in evaluating proposals
grows.

Proposals considered by the RAC should have had prior evaluation
by the relevant local IRB under requirements of the Office for the
Protection of Human Subjects. Proposals which involve children should
give special attention to Subpart D of the Protection of Human
Subjects Regulations. Recommendation of the IRB and relevant minutes
of its meetings should accompany submission of the proposal to NIH.
The IRB may, at its discretion, make recommendations that are
conditional on further specific deliberation by the RAC on matters
beyond the IRB charge or capability.

Consideration of proposals by any other involved federal agency
(e.g.FDA) may proceed simultaneously with NIH consideration, with
appropriate notification of the agencies involved. RAC consideration
will address not only technical aspects of proposals but will extend to
broader implications, such as individual and public health and ethical
and social impacts. Clarification of such questions as the following
in the proposal itself may facilitate the review process: What aspect
of the proposal is unprecedented? What precedents exist for any or all
aspects of the proposal that may appear to be unprecedented? What
aspects of the proposal have been, or may become, subjects of public
concern and controversy? What steps to alleviate such concern have
been, or will be, undertaken?

The special attention required by the NIH Recombinant DNA
guidelines for clinical application of recombinant DNA to human gene
therapy focuses on two general kinds of questions:

1. Short-term risk and benefit

Does the proposal pose a risk to the patient, to those
who care for the patient, to other people, or
to the broader environment?
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Is the risk greater or different in kind from those
posed by other forms of treatment?

How do the anticipated benefits compare to these risks?

How certain are the benefits?

Much of the RAC evaluation is likely to be directed to
questions of this kind

2. Longer-term and broader implications

Does the proposed use of this technology in this
particular way raise moral, ethical, or social
problems, either directly by the proposed use
itself, or indirectly through implication or
extension?

Should this affect acceptance of the proposal?

Is any wider discussion of the implications of the
proposal necessary?
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Points to Consider in the Design art! Submission of Human Somatic

Cell Gene Therapy Protocols

Experiments in which recombinant CNA* is introduced into cells of a human subject

with the intent of stably modifiying the subject's genome are covered by Section

III-A-4 of the NIH Recombinant CNA Guidelines, which require such experiments

to be approved by the RAC and NIH. RAC consideration of the proposal will

follow publication of the proposal in the Federal Register, an opportunity for

public comment, and review of the proposed, by a working group of the RAC.

(GROBSTEIN ERAFT

)

RAC recommendation on proposal will be forwarded to the NIH Director for considera-

tion. Final decisions will be published in the Federal Register. This document

is intended to provide guidance in preparing proposals for NIH consideration under

Section III-A-4. Every point mentioned in the document will not necessarily

require attention in every proposal. It is expected that the document will be

considered for revision at least annually as experience in evaluating proposals

grows

.

A proposal will be considered by the RAC only after the protocol has been

approved by the relevant IRB under (45 GFR Part 46) the HHS regulations which

involve children should give special attention to Subpart D of these regulations.

Recommendation of the IRB and relevant minutes of its meetings should accompany

submission of the proposal to NIH. The IRB may, at its discretion, may condition

its approval on further specific deliberation by the RAC on matters beyond the

*Experiments using retroviruses (RDNA) vector are also considered to be covered
by this document and by the NIH recombinant DNA Guidelines.
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2

IRR charne or capability. Consideration of proposals by any other involved

federal aaency (e.q., FDA) may proceel simultaneously with Mill consideration,

with appropriate notification of the agencies involved. The RAC expects that

the approval process for human gene therapy will serve to educate the public

not only on the technical aspects of the proposals but on the meaning and

significance of the research, e.q., is the preposed gene therapy technology

unprecedented? If not, vhy not?

What aspects of the proposal have been, or may becane, subjects of public

concern and controversy? What steps to alleviate such concern have been, or

will be, undertaken?

(CAPRON DRAFT)

The special attention required by the NIH Reccmbinant DNA guidelines for clinical

application of reccmbinant DMA to human gene therapy focuses on two general

kinds of questions. Part I raises points about the short-term risks and benefits

of the proposal to the patient, to other people, or to the broader environments;

in Part II, investigators are requested to address broader ethical and social

issues of the research and its longer-term implications that go beyond the usual

purview of an IRB. In addition to the points specifically outlined in this

document, the RAC welcomes further comments that will help to decide whether

discussion of the wider implications of the research is needed.
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Points to Consider

Introduction

Experiments in which reccmbinant ENA is introduced into human cells with the

intent of stably modifying the gencme of cells of a human subject are covered

by Section III-A-4 of the NIH Reccmbinant ENA Guidelines, which require such

experiments to be approved by the RAC and NTH. RAC consideration will follow

review of the proposal by a working group of the RAC. RAC recommendation on

proposals will be forwarded to the NIH Director for consideration . Final

decisions will be published in the Federal Register, along with the text of

approved proposals.

This document is intended to provide guidance in preparing proposals for NIH

consideration under Section III-A-4. Points mentioned in the document will not

necessarily require attention in every proposal . It is expected that the

document will be considered for revision at least annually as experience in

evaluating proposals grows.

Proposals considered by the RAC should have had prior evaluation by the relevant
local IRB under requirements of the Office for the Protection of Human Subjects.
Proposals which involve children should give specie! attention to Subpart D of
the Protection of Human Subjects Regulations. Recommendation of the IRB and
relevant minutes of its meetings should accompany submission of the proposal
to NIH. The IRB may, at its discretion, make reccrrmendations that are conditional
on further specific deliberation by the RAC on matters beyond the IRB charge
or capability.

Consideration of proposals by any other involved federal agency (e.g. , FDA)
may proceed simultaneously with NIH consideration, with appropriate notification
of the agencies involved. RAC consideration will address not only technical
aspects of proposals but will extend to broader implications, such as individual
and public health and ethical and social aspects. Clarification of such questions
as the following in the proposal itself may facilitate the review process:
What aspect in the proposal itself may facilitate is unprecedented? What prece-
dents exist for any or all aspects of the proposal that may appear to be unpre-
cedented? Yhat aspects of the proposal have been, or may become, subjects of
public concern and controversy? What steps to alleviate such concern have been,
or vn.ll be, undertaken?

The specie! attention required by the NIH Reccmbinant ENA guidelines for clinical
application of reccmbinant DNA to human gene therapy focuses on two general
kinds of questions. Part I raises points about the short-term risks and benefits
of the proposal to the patient, to other people, or to the broader environments?
in Part II, investigators are requested to address broader ethical and social
issues of the research and its longer-term implications go beyond the usual pur-
view of an IRB. Beyond the points specifically outlined in this document, the
RAC welcomes comments by investigators that will help it to evaluate the
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acceptability of the proposal and to decide vhether wider discussion of its
implications is needed.



Attachment VI

Section of Document Entitled

"Points to Consider in the Design and Submission of

Somatic Cell Gene Therapy Protocols"

1 . Objectives and Rationale

a. In a paragraph state concisely the overall objectives
and rationale of the proposed study.

b. Why was the particular disease selected?

c. Is the natural history or range of expression of the

disease known, so that assessment of the results of

gene therapy will be unambiguous?

d. What alternative therapies exist? In what groups of

patients are the therapies effective, and how effective
are they?

Robert F. Murray
LeRoy Walters

November 12, 1984
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions

Under Guidelines

AGENCY: National Institutes of Health,

PHS, DHHS.
action: Notice of Actions Under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth actions

taken by the Director, National

Institutes of Health (NIH), under the

June 1983 NIH Guidelines for Research

Involving Recombinant DNA Molecules

(48 FR 24556).

EFFECTIVE DATE: November 23, 1984.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda
Maryland 20205, (301) 469-6051.

SUPPLEMENTARY INFORMATION: One
major action under the NIH Guidelines

for Research Involving Recombinant
DNA Molecules is being promulgated
today. This proposed action was
published for comment in the Federal
Register of April 24, 1984 (49 FR 17672),

and reviewed and recommended for

approval by the NIH Recombinant DNA
Advisory Committee (RAC) at its

meeting on June 1, 1984. In accordance
with Section IV-C-l-b of the NIH
Guidelines, these actions have been
found to comply with the Guidelines and
to present no significant risk to health or
the environment.

Part I of this announcement provides
background information on the action.

Part II provides a summary of the action
of the Director, NIH.

Following this anouncement, there
appears in a separate section of the

Federal Register the revised NIH
Guildelines for Research Involving
Recombinant DNA Molecules. These
revised Guidelines differ from the
previous version of the Guidelines
promulgated on June 1, 1983 (48 FR
24556), by incorporating within them: the
changes in the Guidelines which were
recommended at the RAC meeting of
September 19, 1983, and promulgated on
November 23, 1983 (48 FR 53056); the
changes recommended at the RAC
meeting of February 6, 1984, and
promulgated on April 25, 1984 (49 FR
17844); and the changes in the

Guidelines which were recommended at
the RAC meeting of June 1, 1984, some of
which were promulgated in the Federal
Register of September 13, 1984 (49 FR
36052); and the change in the Guidelines

which is promulgated in this

announcement. Minor editorial

modifications have also been introduced

into the document.

I. Decision on Actions Under Guidelines

Proposal to Amend Appendix G of the

Guidelines. Physical Containment

The booklet, Classification of
Etiologic Agents on the Basis ofHazard
(U.S. Department of Health, Education,

and Welfare, Public Health Service,

Centers for Disease Control, Office of

Biosafety, Atlanta, Georgia 30333), has

served since 1969 as a general reference

for laboratory activities utilizing

infectious agents. The fourth edition of

that booklet (July 1974) was included in

the 1978 version of the NIH Guidelines

for Research Involving Recombinant
DNA Molecules and has since been a

part of those Guidelines as Appendix B.

Now an "Interagency Working Group"
constituted by the Centers for Disease

Control (CDC) and the NIH has

prepared a new set of guidelines for

laboratory research with etiologic

agents. These new guidelines are

entitled Biosafety in Microbiological

and Biomedical Laboratories. The CDC

/

NIH guidelines designate four categories

pf biosafety levels for laboratory

operation: Biosafety Levels 1, 2, 3, and 4.

These levels are comparable to the Pi,

P2, P3, and P4 containment levels

described in the NIH Guidelines for

Research Involving Recombinant DNA
Molecules.

The CDC/NIH Interagency Working
Group proposed that RAC consider

recommending a revision of the

description of the P levels in the NIH
Guidelines so that these descriptions

would correspond to the biosafety levels

set forth in the document Biosafety in

Microbiological and Biomedical
Laboratories.

The changes necessary to effect this

change were published in the Federal
Register of April 24, 1984 (49 FR 17672),

for thirty days of public comment. One
comment was received from Mr. C.

Searle Wadley and Dr. John H. Keene of

Abbott Laboratories of North Chicago,
Illinois. Mr. Searle and Dr. Keene wrote
that:

* * * acceptance of these proposed
amendments will serve to unify the concepts
of potential biohazards with regard to both
recombinant and nonrecombinant organisms.
Since RDNA experimentation in many
instances involves the use of microorganisms,
the proposed changes in the terminology of

containment levels will result in a

consistency of language which is extremely
important.

The RAC discussed this proposed
modification of the NIH Guidelines at its

June 1, 1984, meeting. During the

discussion, it was noted that the

proposed modifications would not

substantively change that portion of the

Guidelines dealing with physical

containment. Appendix G. It would,

however, establish a commonality of

language between the Guidelines and

the safety standards for other

microbiological research.

Several questions concerning the

exact language of the proposed
modifications to Appendix G were
raised by RAC. It was pointed out that

the language of proposed Appendix G-
II—B—3—a—{1 )

referred to “harvesting

infected tissues from animals or eggs,"

while the language in Appendix G-II-C-

3-a referred to “harvesting of tissues or

fluids from experimental animals and
embryonate eggs." It was asked why the

word "infected” is not used in the

Appendix G-II-C specification even
though appendix G-II-C specifications

refer to the more stringent BL3 level of

containment while Appendix G-II-B

specifications refer to the BL2 level of

containment. A second question

concerned the monitoring of the efficacy

of the UV irradiation required in

specification appendix G—II—D—2(1). A
third question was whether "chewing" is

considered to be “eating." Finally it was
asked whether the specification for use

of self-closing doors could be met by use

of spring-loaded doors or whether they

had to be electrical.

Discussions with the authors of the

proposed modifications of the language

of Appendix G led to the following

conclusions:

The word “infected" had been

inadvertently omitted from the language

of Appendix G-II-C-3-a and will be

added to that language as part of this

decision. The word "eating” is used to

convey the idea of introducing materials

into the mouth: the specifications

against “eating” include a prohibition

against chewing gum, putting pencils or

fingers in the mouth, sucking on candies

or lozenges, etc. Doors may be made
"self-closing" by use of hydraulic or

electrical devices or by being spring-

loaded. The intent is to ensure that the

door closes automatically. Self-closing

doors are also a fire containment
measure. The specification in Appendix
G-II-D-2-(l) refers to use of UV
irradiation in BL4 high containment
facilities. In such a carefully monitored

situation, UV irradiation has been
proven effective in minimizing aerosol

exposure within animal facilities.

By a vote of twenty in favor, none
opposed, and no abstentions, the RAC
recommended approval of the proposed
modifications. I accept this
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recommendation and the Guidelines will

be modified as published for public

comment in the Federal Register of

April 24, 1984, with the addition of the

word “infected” in Appendix G-U-C-3-
a, and minor editorial changes.

II. Summary of Actions

Amendment ofAppendix G of the

Guidelines, Physical Containment

In order to modify Appendix G so that

the description of containment levels

corresponds to the language of the

guidelines for research with etiologic

agents entitled Biosafety in

Microbiological and Biomedical
Laboratories, the following

modifications are introduced into the

NIG Guidelines for Research Involving

Recombinant DNA Molecules:

1. Section II, Containment

a. In Section II, wherever the terms

“PI, P2, P3, P4” appear the term “BLl"
(for Biosafety Level 1) is substituted

for the term "Pi:" the term “BL2" (for

Biosafety Level 2) is substituted for

“P2;” the term “BL3” (for Biosafety Level

3) is substituted for "P3;" and the term
“BL4” (for Biosafety Level 4) is

substituted for “P4."

b. The fourth sentence of the first

paragraph of Section IL Containment, is

deleted. That sentence read as follows:

“Four levels of physical.containment,

which are designated as Pi, P2, P3, and
P4 are described in Appendix G.”

c. The following language is

substituted for the fourth sentence of the

first paragraph of Section IL

Containment:
‘Tour biosafety levels are described

in Appendix G. These biosafety levels

consist of combinations of laboratory

practices and techniques, safety

equipment, and laboratory facilities

appropriate for the operations

performed and the hazard posed by
agents and for the laboratory function

and activity:"

2. Section IB, Guidelines for Covered
Experiments

In Section UL wherever the terms “Pl,

P2, P3, and P4" appear the term “BLT’is
substituted for the term Pi;” the term
"BL2“ is substituted for “P2;" the term
"BL3”is substituted for “P3;" and the
term “BL4“ is substituted for “P4.“

3. Section IV, Roles and Responsibilities

a. In Section IV, wherever the terms
“Pl. P2, P3, and P4" appear the term
“BLl" is substituted for the term “Pl;“

the term "BL2" is substituted for “P2;"

the term "BL3" is substituted for “P3;“

and the term "BL4" is substituted for

“P4."

b. Section IV-C-4, Other NIH
Components, is modified to read as

follows:

“IV-C-4. OtherNIH Components.
Other NIH components shall be
responsible for certifying maximum
containment level (BL4) facilities,

inspecting them periodically, and
inspecting other recombinant DNA
facilities as deemed necessary.”

4. Appendix C, Exemptions Under III-D-

5

The second paragraphs of Appendix
C-IL Experiments Involving E coli K-12
Host-Vector Systems, Appendix C-III,

Experiments Involving Saccharomyces
cerevisiae Host-Vector Systems are

modified to read as follows:

“For these exempt experiments BLl
containment conditions are

recommended.”

5. Appendix D, Actions Taken Under
Guidelines

In Appendix D, whenever the terms

“Pl, P2, P3, P4" appears the term “BLl”
is substituted for the term “Pl;" the term

"BL2" is substituted for “P2;" the term

"BL3" is substituted for “P3;" and the

term “BL4” is substituted for “P4.“

6. Appendix F, Containment Conditions

for Cloning of Genes Coding for the

Biosynthesis of Molecules Toxic for

Vertebrates

In Appendix F, whenever, the terms

“Pl, P2, P3, P4" appear the term "BLl" is

substituted for the term “Pl;" the term

“BL2" is substituted for “P2;" the term
“BL3” is substituted for “P3;“ and the

term “BL4" is substituted for “P4.”

7. Appendix G, Physical Containment

a. The fourth sentence of the second
paragraph of Appendix G-I. Standard
Practices and Training, is modified to

read:

“If a research group is working with a

known pathogen for which there is an
effective vaccine, the vaccine should be
available to all workers."

b. The third paragraph of Appendix
G-I, Standard Practices and Training, is

modified to read:

‘The ‘Laboratory Safety Monograph'
and Biosafety in Microbiological and
Biomedical Laboratories [2] booklets

describe practices, equipment, and
facilities in detaiL"

c. In Appendix G-IL Physical

Containment Levels, wherever the terms

"Pl, P2, P3, P4" appears the term “BLl”

is substituted for the term “Pl;" the term

"BL2" is substituted for "P2;” the term

"BL3” is substituted for “P3;“ and the

term “BL4" is substituted for “P4."

d. The third sentence of the second
paragraph of Appendix G-U, Physical

Containment Levels, is footnoted and
would read as follows:

"It should be emphasized that the

descriptions and assignments of

physical containment detailed below are

based on existing approaches to

containment of pathogenic organisms

12]"

e. The fourth sentence of the second
paragraph of Appendix G-U, Physical

Containment Levels, is modified to read:

"The National Cancer Institute

describes three levels for research on
oncogenic viruses which roughly

correspond to our BL2, BL3, and BL4
levels [3]."

f. Appendix G-II-A, Pl Level, is

deleted and the following language is

substituted for Appendix G-II-A:

“Appendix G-II-A. Biosafety Level 1

(BLl) [13].

"Appendix G-II-A-1. Standard
Microbiological Practices.

"Appendix G-II-A-l-a. Access to the

laboratory is limited or restricted at the

discretion of the laboratory director

when experiments are in progress.

"Appendix G-Ii-A-l-b. Work
surfaces are decontaminated once a day
and after any spill of viable materiaL

“Appendix G-U-A-l-c. All

contaminated liquid or solid wastes are

decontaminated before disposaL

“Appendix G-U-A-l-d. Mechanical
pipetting devices are used; mouth
pipetting is prohibited.

"Appendix G-U-A-l-e. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area. Food may be stored in cabinets or

refrigerators designated and used for

this purpose only.

"Appendix G-II-A-l-t Persons wash
their hands after they handle materials

involving organisms containing

recombinant DNA molecules, and
animals, and before leaving the

laboratory.

“Appendix G-II-A-l-g. All

procedures are performed carefully to

minimize the creation of aerosols.

“Appendix G-II-A-l-h. It is

recommended that laboratory coats,

gowns, or uniforms be worn to prevent

contamination or soiling of street

clothes.

“Appendix G-U-A-2. Special

Practices.

“Appendix G-lI-A-2—a.
Contamination materials that are to be
decontaminated at a site away from the

laboratory are placed in a durable

leadproof container which is closed

before being removed from the

laboratory.

"Appendix G-II-A-2-b. An insect and
rodent control program is in effect.
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"Appendix G-II-A-3. Containment
Equipment.

"Appendix G-II-A-3-a. Special

containment equipment is generally not

required for manipulations of agents

assigned to Biosafety Level 1.

"Appendix G-II-A-4. Laboratory
Facilities.

"Appendix G-II-A^4-a. The
laboratory is designed so that it can be
easily cleaned.

"Appendix G-II-A-4-b. Bench tops

are impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

"Appendix G-II-A-4-c. Laboratory
furniture is sturdy. Spaces between
benches, cabinets, and equipment are

accessible for cleaning.

“Appendix G-II-A-4—d. Each
laboratory contains a sink for hand-
washing.

"Appendix G-II-A^L-e. If the

laboratory has windows that open, they

are fitted with fly screens."

g. The following language is

substituted for Appendix G-II-B, P2
Level:

"Appendix G-II-B. Biosafety Level

2

(BL2) [14],

"Appendix G-II-B-1. Standard
Microbiological Practices.

"Appendix G-II-B-l-a. Access to the

laboratory is limited or restricted by the

laboratory director when work with
organisms containing recombinant DNA
molecules is in progress.

"Appendix G—II-B-l-b. Work surfaces
are decontaminated at least once a day
and after any spill of viable material.

"Appendix G-II-B-l-c. All

contaminated liquid or solid wastes are
decontaminated before disposal.

"Appendix G-II-B-l-d. Mechanical
pipetting devices are used; mouth
pipetting is prohibited.

"Appendix G-II-B-l-e. Eating,

drinking, smoking, and applying
cosmetics are not permitted in the work
area. Food may be stored in cabinets or
refrigerators designated and used for

this purpose only.

"Appendix G—II—B—1—f. Persons wash
their hands after handling materials
involving organisms containing
recombinant DNA molecules, and
animals, and when they leave the
laboratory.

"Appendix G—II—B—1—g. All procedures
are performed carefully to minimize the
creation of aerosols.

"Appendix G—II-B-l-h. Experiments
of lesser biohazard potential can be
carried out concurrently in carefully
demarcated areas of the same
laboratory.

"Appendix G-II-B-2. Special
Practices.

"Appendix G-II-B-2-a. Contaminated

materials that are to be decontaminated

at a site away from the laboratory are

placed in a durable leakproof container

which is closed before being removed

from the laboratory.

“Appendix G-II-B-2-b. The
laboratory director limits access to the

laboratory. The director has the final

responsibility for assessing each

circumstance and determining who may
enter or work in the laboratory.

"Appendix G-II-B-2-c. The
laboratory director establishes policies

and procedures whereby only persons

who have been advised of the potential

hazard and meet any specific entry

requirements (e.g., immunization) enter

the laboratory or animal rooms.

"Appendix G-II-B-2-d. When the

organisms containing recombinant DNA
molecules in use in the laboratory

require special provisions for entry (e.g.,

vaccination), a hazard warning sign

incorporating the universal biohazard

symbol is posted on the access door to

the laboratory work area. The hazard
warning sign identifies the agent, lists

the name and telephone number of the

laboratory director or other responsible

person(s), and indicates the special

requirement(s) for entering the

laboratory.

“Appendix G-II-B-2-e. An insect and
rodent control program is in effect.

“Appendix G-II-B-2-f. Laboratory
coats, gowns, smocks, or uniforms are

worn while in the laboratory. Before
leaving the laboratory for nonlaboratory
areas (e.g., cafeteria, library,

administrative offices), this protective

clothing is removed and left in the

laboratory or covered with a clean coat

not used in the laboratory.

“Appendix G-II-B-2-g. Animals not
involved in the work being performed
are not permitted in the laboratory.

"Appendix G-II-B-2-h. Special care is

taken to avoid skin contamination with
organisms containing recombinant DNA
molecules; gloves should be worn when
handling experimental animals and
when skin contact with the agent is

unavoidable.

"Appendix G-II-B-2-i. All wastes
from laboratories and animal rooms are

appropriately decontaminated before
disposal.

“Appendix G-II-B-2-j. Hypodermic
needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
diaphragm bottles. Only needle-locking
syringes or disposable syringe-needle
units (i.e., needle is integral to the

syringe) are used for the injection or
aspiration of fluids containing organisms
that contain recombinant DNA
molecules. Extreme caution should be

used when handling needles and
syringes to avoid autoinoculation and

the generation of aerosols during use

and disposal. Needles should not be

bent, sheared, replaced in the needle

sheath or guard or removed from the

syringe following use. The needle and
syringe should be promptly placed in a

puncture-resistant container and
decontaminated, preferably by
autoclaving, before discard or reuse.

"Appendix G-II-B-2-k. Spills and
accidents which result in overt

exposures to organisms containing

recambinant DNA molecules are

immediately reported to the laboratory

director. Medical evaluation,

surveillance, and treatment are provided

as appropriate and written records are

maintained.

"Appendix G-II-B-2-1. When
appropriate, considering the agen(s)

handled, baseline serum samples for

laboratory and other at-risk personnel

are collected and stored. Additional

serum specimens may be collected

periodically, depending on the agents

handled or the function of the facility.

"Appendix G-II-B-2-m. A biosafety

manual is prepared or adopted.

Personnel are advised of special

hazards and are required to read

instructions on practices and procedures

and to follow them.

“Appendix G-II-B-3. Containment
Equipment.

“Appendix G-II-B-3-a. Biological

safety cabinets (Class I or II) (see

Appendix G-III-12) or other appropriate

personal protective or physical

containment devices are used whenever:

“Appendix G-II-B-3-a-(l}.

Procedures with a high potential for

creating aerosols are conducted [15].

These may include centrifuging,

grinding, blending, vigorous skaking or

mixing, sonic disruption, opening
containers of materials whose internal

pressures may be different from ambient
pressures, inoculating animals
intranasally, and harvesting infected

tissues from animals or eggs.

“Appendix G-II-B-3-a-(2). High
concentrations or large volumes of

organisms containing recombinant DNA
molecules are used. Such materials may
be centrifuged in the open laboratory if

sealed heads or centrifuge safety cups
are used and if they are opened only in

a biological safety cabinet.

"Appendix G-II-B-4. Laboratory
Facilities.

“Appendix G-II-B-4-a. The
laboratory is designed so that it can be
easily cleaned.

“Appendix G-II-B—4-b. Bench tops

are impervious to water and resistant to
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acids, alkalis, organic solvents, and
moderate heat.

“Appendix G—ll-B 4 c. Laboratory
furniture is sturdy and spaces between
benches, cabinets, and equipment are

accessible for cleaning.

"Appendix G-II-B-4-d. Each
laboratory contains a sink for hand-
wishing.

“Appendix G-ll-B- 4 e. If the

j

laboratory has windows that open, they
are fitted with fly screens.

"Appendix G-II-B-4-f. An autoclave
for decontaminating laboratory wastes
is available.”

h. The following language is

! substituted for Appendix G-II-C, P3
Level.

“Appendix G-II-C. Biosafety Level 3
(BL3) [16j.

"Appendix G-II-C-1. Standard
Microbiological Practices.

“Appendix G-II-C-1-a. Work
surfaces are decontaminated at least

once a day and after any spill of viable

material.

“Appendix G-II-C-l-b. All

contaminated liquid or solid wastes are

decontaminated before disposal.

|

“Appendix G-II-C-l-c. Mechanical
pipetting devices are used; mouth
pipetting is prohibited.

"Appendix G-II-C-1-<1. Eating,

drinking, smoking, storing food, and
applying cosmetics are not permitted in

the work area.

“Appendix G—II-C-1-e. Persons wash
their hands after handling materials
involving organisms containing

i recombinant DNA molecules, and
animals, and when they leave the

laboratory.

“Appendix G-II-C-l-f. All procedures
are performed carefully to minimize the
creation of aerosols.

“Appendix G-II-C-l-g. Persons under
18 years of age shall not enter the

laboratory.

“Appendix G-II-C-l-h. If experiments
involving other organisms which require
lower levels of containment are to be
conducted in the same laboratory
concurrently with experiments requiring
BL3 level physical containment, they
shall be conducted in accordance with
all BL3 level laboratory practices.

"Appendix G-II-C-2. Special
Practices.

"Appendix G—U-C-2-a. Laboratory
doors are kept closed when experiments
are in progress.

“Appendix G-U-C-2-b. Contaminated
materials that are to be decontaminated
at a site away from the laboratory are
placed in a durable leakproof container
which is closed before being removed
from the laboratory.

"Appendix G-ll-C-2-c. The
laboratory director controls access to

the laboratory and restricts access to

persons whose presence is required for

program or support purposes. The
director has the final responsibility for

assessing each circumstance and
determining who may enter or work in

the laboratory.

"Appendix G-lI-C-2-d. The
laboratory director establishes policies

and procedures whereby only persons

who have been advised of the potential

biohazard, who meet any specific entry

requirements (e.g., immunization), and
who comply with all entry exist

procedures enter the laboratory or

animal rooms.

"Appendix G-II-C-2—e. When
organisms containing recombinant DNA
molecules or experimental animals are

present in the laboratory or containment
module, a hazard warning sign

incorporating the universal biohazard

symbol is posted on all laboratory and
animal room access doors. The hazard
warning sign identifies the agent, lists

the name and telephone number of the

laboratory director or other responsible

pcrson(s), and indicates any special

requirements for entering the laboratory,

such as the need for immunizations,

respirators, or other personal protective

measures.

"Appendix G-II-C-2-f. All activities

involving organisms containing

recombinant DNA molecules are

conducted in biological safety cabinets

or other physicial containment devices

within the containment module. No
work in open vessels is conducted on
the open bench.

“Appendix G-H-C-2-g. The work
surfaces of biological safety cabinets

and other containment equipment are

decontaminated when work with
organism containing recombinant DNA
molecules is finished. Plastic-backed

paper toweling used on nonperforated
work surfaces within biological safety

cabinets facilitates clean-up.

"Appendix G-II-C-2—h. An insect and
rodent control program is in effect

“Appendix G-II-C-2-i. Laboratory

clothing that protects street clothing

(e.g„ solid front or wrap-around gowns,
scrub suits, coveralls) is worn in the

laboratory. Laboratory clothing is not

worn outside the laboratory, and it is

decontaminated before being laundered.

"Appendix G-II-C-2-j. Special care is

taken to avoid skin contamination with

contaminated materials; gloves should

be worn when handling infected animals

and when skin contact with infectious

materials is unavoidable.

"Appendix G-Il-C-2-k. Molded
surgical masks or respirators are worn
in rooms containing experimental
animals.

“Appendix G-II-C-2-1. Animals and
plants not related to the work being

conducted are not permitted in the

laboratory.

"Appendix G-II-C-2-m. Laboratory

animals held in a BL3 area shall be
housed in partial-containment caging

systems, such as Horsfall units [llj,

open cages placed in ventilated

enclosures, solid-wall and -bottom cages

covered by filter bonnets, or solid-wall

and -bottom cages placed on holding

racks equipped with ultraviolet

irradiation lamps and reflectors.

Note.—Conventional caging system* may
be used, provided that all personnel wear
appropriate personal protective devices.

These shall include, at a minimum, wrap-

around gowns, head covers, gloves, shoe

covers, and respirators. All personnel shall

shower on exit from areas where these

devices are required.

"Appendix G-LI-C-2-n. All wastes
from laboratories and animal rooms are

appropriately decontaminated before

disposaL

“Appendix G-II-C-2-o. Vacuum lines

are protected with high efficiency

particulate air (HEPA) filters and liquid

disinfectant traps.

“Appendix G-II-C-2-p. Hypodermic
needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
diaphragm bottles. Only needle-locking

syringes or disposable syringe-needle

units (i.e., needle is integral to the

syringe) are used for the injection or

aspiration of fluids containing organisms

that contain recombinant DNA
molecules. Extreme caution should be

used when handling needles and
syringes to avoid autoinoculation and
the generation of aerosols during use

and disposal Needles should not be

bent, sheared, replaced in the needle

sheath or guard or removed from the

syringe following use. The needle and
syringe should be promptly placed in a

puncture-resistant container and
decontaminated, preferably by
autoclaving, before discard or reuse.

"Appendix G—II-C-2-q. Spills and
accidents which result in overt or

potential exposures to organisms

containing recombinant DNA molecules

are immediately reported to the

laboratory director. Appropriate medical

evaluation, surveillance, and treatment

are provided and written records are

maintained.

“Appendix G-II-C-2-r. Baseline

serum samples for all laboratory and
other at-risk personnel should be
collected and stored. Additional serum
specimens may be collected

periodically, depending on the agents
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handled or the function of the

laboratory.

"Appendix G-II-C-2-8. A biosafety

manual is prepared or adopted.

Personnel are advised of special

hazards and are required to read

instructions on practices and procedures
and to follow them.

"Appendix G-II-C-2-t. Alternative

Selection of Containment Equipment.

Experimental procedures involving a

host-vector system that provides a one-

step higher level of biological

containment than that specified can be
conducted in the BL3 laboratory using

containment equipment specified for the

BL2 level of physical containment.

Experimental procedures involving a

host-vector system that provides a one-

step lower level of biological

containment than that specified can be
conducted in the BL3 laboratory using

containment equipment specified for the

BL4 level of physical containment.
Alternative combination of containment
safeguards are shown in Table 1.

“Appendix G-II-C-3. Containment
Equipment.
"Appendix G-II-C-3-a. Biological

safety cabinets (Class I, II, or III) (see

Appendix G—III—12) or other appropriate
combinations of personal protective or

physical containment devices (e.g.,

special protective clothing, masks,
gloves, respirators, centrifuge safety

cups, sealed centrifuge rotors, and
containment caging for animals) are

used for all activities with organisms
containing recombinant DNA molecules
which pose a threat of aerosol exposure.
These include: manipulation of cultures
and of those clinical or environmental
materials which may be a source of

aerosols: the aerosol challenge of

experimental animals; and harvesting
infected tissues or fluids from
experimental animals and embryonate
eggs, and necropsy of experimental
animals.

“Appendix G-II-C—4. Laboratory
Facilities.

"Appendix G-II-C-4-a. The
laboratory is separated from areas
which are open to unrestricted traffic

flow within the building. Passage
through two sets of doors is the basic
requirement for entry into the laboratory
from access corridors or other
contiguous areas. Physical separation of
the high containment laboratory from
access corridors or other laboratories or
activities may also be provided by a
double-doored clothes change room
(showers may be included), airlock, or
other access facility which requires
passage through two sets of doors
before entering the laboratory.
"Appendix G-II-C—4-b. The interior

surfaces of walls, floors, and ceilings are

water resistant so that they can be

easily cleaned. Penetrations in these

surfaces are sealed or capable of being

sealed to facilitate decontaminating the

area.

“Appendix G-II-C—4-c. Bench tops

are impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

"Appendix G-II-C-4-d. Laboratory

furniture is sturdy and spaces between

benches, cabinets, and equipment are

accessible for cleaning.

“Appendix G-II-C 4 - c . Each
laboratory contains a sink for hand-

washing. The sink is foot, elbow, or

automatically operated and is located

near the laboratory exit door.

"Appendix G-II-C-4-f. Windows in

the laboratory are closed and sealed.

"Appendix G-II-C-4-g. Access doors

to the laboratory or containment module
are self-closing.

"Appendix G-II-C—4-h. An autoclave

for decontaminating laboratory wastes

is available preferably within the

laboratory.

"Appendix G-II-C-4-i. A ducted

exhaust air ventilation system is

provided. This system creates

directional airflow that draws air into

the laboratory through the entry area.

The exhaust air is not recirculated to

any other area of the building, is

discharged to the outside, and is

dispersed away from the occupied areas

and air intakes. Personnel must verify

that the direction of the airflow (into the

laboratory) is proper. The exhaust air

from the laboratory room can be
discharged to the outside without being
filtered or otherwise treated.

“Appendix G-II-C-4-j. The HEPA-
filtered exhaust air from Class I or Class
II biological safety cabinets is

discharged directly to the outside or

through the building exhaust system.

Exhaust air from Class I or II biological

safety cabinets may be recirculated

within the laboratory if the cabinet is

tested and certified at least every
twelve months. If the HEPA-filtered
exhaust air from Class I or II biological

safety cabinets is to be discharged to the

outside through the building exhaust air

system, it is connected to this system in

a manner (e.g., thimble unit connection

[12]) that avoids any interference with
the air balance of the cabinets or

building exhaust system.”

i. The following language is

substituted for Appendix G-II-D, P4
Level.

"Appendix G-II-D. Biosafety Level 4
(BL4).

"Appendix G-II-D-1. Standard
Microbiological Practices.

“Appendix G—II-D-l-a. Work
surfaces are decontaminated at least

once a day and immediately after any

spill of viable material.

“Appendix G-II-D-l-b. Only

mechanical pipetting devices are used.

"Appendix G-II-D-l-c. Eating,

drinking, smoking, storing food, and
applying cosmetics are not permitted in

the laboratory.

“Appendix G-II-D-l-d. All

procedures are performed carefully to

minimize the creation of aerosols.

“Appendix G-II-D-2. Special

Practices.

“Appendix G-II-D-2-a. Biological

materials to be removed from the Class

III cabinets or from the maximum
containment laboratory in a viable or

intact state are transferred to a

nonbreakable, sealed primary container

and then enclosed in a nonbreakable,

sealed secondary container which is

removed from the facility through a

disinfectant dunk tank, fumigation

chamber, or an airlock designed for this

purpose.

"Appendix G-U-D-2-b. No materials,

except for biological materials that are

to remain in a viable or intact state, are

removed from the maximum
containment laboratory unless they

have been autoclaved or

decontaminated before they leave the

facility. Equipment or material which
might be damaged by high temperatures

or steam is decontaminated by gaseous

or vapor methods in an airlock or

chamber designed for this purpose.

“Appendix G-II-D-2-c. Only persons

whose presence in the facility or

individual laboratory rooms is required

for program or support purposes are

authorized to enter. The supervisor has

the final responsibility for assessing

each circumstance and determining who
may enter or work in the laboratory.

Access to the facility is limited by
means of secure, locked doors;

accessibility is managed by the

laboratory director, biohazards control

officer, or other person responsible for

the physical security of the facility.

Before entering, persons are advised of

the potential biohazards and instructed

as to appropriate safeguards for

ensuring their safety. Authorized

persons comply with the instructions

and all other applicable entry and exit

procedures. A logbook signed by all

personnel, indicates the date and time of

each entry and exit. Practical and
effective protocols for emergency
situations are established.

"Appendix G-II-D-2-d. Personnel

enter and leave the facility only through

the clothing change and shower rooms.

Personnel shower each time they leave
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the facility. Personnel use the airlocks to

enter or leave the laboratory only in an
emergency.
"Appendix G-II-D-2-e. Street clothing

is removed in the outer clothing change
room and kept there. Complete
laboratory clothing, including under
garments, pants and shirts or jumpsuits,

shoes, and gloves, is provided and used
by all personnel entering the facility.

Head covers are provided for personnel

who do not wash their hair during the

exit shower. When leaving the

laboratory and before proceeding into

the shower area, personnel remove their

laboratory clothing and store it in a

locker or hamper in the inner change
room.
"Appendix G-II-D-2-f. When

materials that contain organisms
containing recombinant DNA molecules
or experimental animals are present in

the laboratory or animal rooms, a

hazard warning sign incorporating the

' universal biohazard symbol is posted on
all access doors. The sign identifies the

agent, lists the name of the laboratory

director or other responsible person(s),

and indicates any special requirements
for entering the area (e.g., the need for

immunizations or respirators).

"Appendix G-II-D-2-g. Supplies and
materials needed in the facility are

brought in by way of the double-doored
autoclave, fumigation chamber, or

airlock which is appropriately

decontaminated between each use.

After securing the outer doors,

personnel within the facility retrieve the

materials by opening the interior doors
or the autoclave, fumigation chamber, or

airlock. These doors are secured after

materials are brought into the facility.

“Appendix G-Il-D-2-h. An insect and
rodent control program is in effect.

“Appendix G-II-D-2-i. Materials (e.g.,

plants, animals, and clothing) not

related to the experiment being
conducted are not permitted in the

facility.

"Appendix G-II-D-2-j. Hypodermic
needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
diaphragm bottles. Only needle-locking

syringes or disposable syringe-needle

units (i.e., needle is integral part of unit)

are used for the injection or aspiration

of fluids containing organisms that

contain recombinant DNA molecules.

Needless should not be bent, sheared,

replaced in the needle sheath or guard,

or removed from the syringe following

use. The needle and syringe should be
placed in a puncture-resistant container

and decontaminated, preferably by
autoclaving before discard or reuse.

Whenever possible, cannulas are used
instead of sharp needles (e.g., gavage).

"Appendix G-II-D-2-k. A system is

set up for reporting laboratory accidents

and exposures and employee
absenteeism and for the medical

surveillance of potential laboratory-

associated illnesses. Written records are

prepared and maintained. An essential

adjunct to such a reporting surveillance

system is the availability of a facility for

quarantine, isolation, and medical care

of personnel with potential or known
laboratory associated illnesses.

“Appendix G-II-D-2-1. Laboratory

animals involved in experiments

requiring BL4 level physical containment
shall be housed either in cages

contained in Class III cabinets or in

partial containment caging systems
(such as Horsfall units [11]), open cages

placed in ventilated enclosures, or solid-

wall and -bottom cages placed on
holding racks equipped with ultraviolet

irradiation lamps and reflectors that are

located in a specially designed area in

which all personnel are required to wear
one-piece positive pressure suits.

"Appendix G-II-D-2-m. Alternative

Selection of Containment Equipment.

Experimental procedures involving a

host-vector system that provides a one-

step higher level of biological

containment than that specified can be

conducted in the BL4 facility using

containment equipment requirements

specified for the BL3 level of physical

containment. Alternative combinations

of containment safeguards are shown in

Table I.

"Appendix G-II-D-3. Containment
Equipment.
"Appendix G-II-D-3-a. All

procedures within the facility with

agents assigned to Biosafety Level 4 are

conducted in the Class III biological

safety cabinet or in Class I or II

biological safety cabinets used in

conjunction with one-piece positive

pressure personnel suits ventilated by a

life support system.

“Appendix G-II-D-4. Laboratory

Facilities.

"Appendix G-II-D-4-a. The maximum
containment facility consists of either a

separate building or a clearly

demarcated and isolated zone within a

building. Outer and inner change rooms
separated by a shower are provided for

personnel entering and leaving the

facility. A doubledoored autoclave,

fumigation chamber, or ventilated

airlock is provided for passage of those

materials, supplies, or equipment which

are not brought into the facility through

the change room.

"Appendix G-II-D-4-b. Walls, floors,

and ceilings of the facility are

constructed to form a sealed internal

shell which facilitates fumigation and is

animal and insect proof. The internal

surfaces of this shell are resistant to

liquids and chemicals, thus facilitating

cleaning and decontamination of the

area. All penetrations in these structures

and surfaces are sealed. Any drains in

the floors contain traps filled with a

chemical disinfectant of demonstrated
efficacy against the target agent, and
they are connected directly to the liquid

waste decontamination system. Sewer
and other ventilation lines contain

HEPA filters.

"Appendix G-II-D-4-c. Internal

facility appurtenances, such as light

fixtures, air ducts, and utility pipes, are

arranged to minimize the horizontal

surface area on which dust can settle.

"Appendix G-II-D-4-d. Bench tops

have seamless surfaces which are

impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

"Appendix G-II-D-4-e. Laboratory

furniture is of simple and sturdy

construction, and spaces between
benches, cabinets, and equipment are

accessible for cleaning.

“Appendix G-II-D-4-f. A foot, elbow,

or automatically operated hand-washing
sink is provided near the door of each

laboratory room in the facility.

“Appendix G-II-D-4-g. If there is a

central vacuum system, it does not serve

areas outside the facility. In-line HEPA
filters are placed as near as practicable

to each use point or service cock. Filters

are installed to permit in-place

decontamination and replacement.

Other liquid and gas services to the

facility are protected by devices that

prevent backflow.

"Appendix G-II-D-4-h. If water

fountains are provided, they are foot

operated and are located in the facility

corridors outside the laboratory. The
water service to the fountain is not

connected to the backflow-protected

distribution system supplying water to

the laboratory areas.

"Appendix G-II-D-4-i. Access doors

to the laboratory are self-closing and
lockable.

“Appendix G—II—D—4—j. Any windows
are breakage resistant.

"Appendix G-II-D—4-k. A double-

doored autoclave is provided for

decontaminating materials passing out

of the facility. The autoclave door which

opens to the area external to the facility

is sealed to the outer wall and
automatically controlled so that the

outside door can only be opened after

the autoclave "sterilization" cycle has

been completed.

"Appendix G-II-D-4-1. A pass-

through dunk tank, fumigation chamber,

or an equivalent decontamination

method is provided so that materials
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and equipment that cannot be

decontaminated in the autoclave can be
safely removed from the facility.

"Appendix G-II-D-4-m. Liquid

effluents from laboratory sinks,

biological safety cabinets. Doors, and
autoclave chambers are decontaminated
by heat treatment before being released

from the maximum containment facility.

Liquid wastes from shower rooms and
toilets may be decontaminated with

chemical disinfectants or by heat in the

liquid waste decontamination system.

The procedure used for heat

decontamination ofTiquid wastes is

evaluated mechanically and biologically

by using a recording thermometer and
an indicator microorganism with a

defined heat susceptibility pattern. If

liquid wastes from the shower room are

decontaminated with chemical

disinfectants, the chemical used is of

demonstrated efficacy against the target

or indicator microorganisms.
"Appendix C-n-D-4-n. An individual

supply and exhaust air ventilation

system is provided. The system
maintains pressure differentials and
directional airflow as required to assure
flows inward from areas outside of the

facility toward areas of "highest potential

risk within the facility. Manometers are
used to sense pressure differentials

between adjacent areas maintained at

diafferent pressure levels. If a system
malfunctions, the manometers sound an
alarm. The supply and exhaust airflow
is interlocked to assure inward (or zero)
airflow at all times.

"Appendix G-ff-D-4-o. The exhaust
air from the facility is filtered through
HEPA filters and discharged to the
outside so that it is -dispersed away from
occupied buildings and air intakes.

Within the facility, the filters are located
as near the Laboratories as practicable
in order to reduce the length of
potentially contaminated air ducts. The
filter chambers are designed to allow in
situ decontamination before filters are
removed and to facilitate certification

testing after they are replaced. Coarse
filters and HEPA filters are provided to
treat air supplied to ibe facility in order
to increase the lifetime of the exhaust
HEPA filters and to protect the supply
air system should air pressures become
unbalanced in the laboratory.
“Appendix G-II-D-4-p. The treated

exhaust air from Class 1 and U biological
safety cabinets can be discharged into
the laboratory room environment or the
outside through the facility air exhaust
system. If exhaust air from Class I or 11

biological safety cabinets is discharged
into the laboratory the cabinets are
tested Mid certified at 6-month intervals.
The treated exhaust air from Class HI
biological safety cabinets is discharged.

without recirculation through two sets

ofHEPA filters in aeries, via the facility

exhaust air system. If the treated

exhaust air from any of these cabinets is

discharged to the outside through the

facility exhaust air system, it is

connected to this system in a manner
(e.g.. thimble unit connection [12] that

avoids any interference with the air

balance of the cabinets or the facility

exhaust air system.

"Appendix G-II-D—4—q. A specifically

designed suit area may be provided in

the facility. Personnel who enter this

area wear a one-piece positive pressure

suit that is ventilated by a life support

system. The life support system includes

alarms and emergency backup breathing

air tanks. Entry to this area is through

an airlock fitted with airtight doors. A
chemical shower is provided to

decontaminate the surface of the suit

before the worker leaves the area. The
exhaust air from the suit area is filtered

by two sets of HEPA fillers installed in

series. A duplicate filtration unit

exhaust fan, and an automatically

starting emergency power source are

provided. The air pressure within the

suit area is lower than that of any
adjacent area. Emergency fighting and
communication system are provided. All

penetratins into the internal shell of the

suit area are sealed. A double-doored
autoclave is provided for

decontaminating waste materials to be
removed from the suit area."

j. The following modifications are

made in Appendix G—III, Footnotes and
References ofAppendix G:

(1) The second footnote in Appendix
G—III, Footnotes and References of
Appendix G is deleted. The following
language is substituted:

“2. Biosafety in Microbiological and
Biomedical Laboratories, 1st Edition

(March 1984) U.S. Department of Health
and Human Services. Public Health
Service. Centers for Disease Control,

Atlanta, Georgia 30333, and National
Institutes of Health, Bethesda, Maryland
20205."

(2) The following language 46 added to

the end of Appendix G-LU-12:
“National Sanitation Foundation

Standard 49. 1976. Class 11 (Laminar
Flow) Biohazard Cabinetry. Arm Arbor,
Michigan."

(3) The following footnotes are added
to Appendix G—III:

"13. Biosafety Level 1 is suitable for

work involving agents of no known or

minimal potential hazard to laboratory
personnel and the environment The
laboratory is not separated from the

general traffic patterns in the building.

Work is generally conducted on open
bench tops. Special containment
equipment is not required or generally

23, 1984 / Notices

used. Laboratory personnel have

specific training in the procedures

conducted in the laboratory and are

supervised by a scientist with general

training in microbiology or a related

science (see Appendix G-III-2).

"14. Biosafety Level 2 is similar to

Level 1 and is suitable for work
involving agents <if moderate potential

hazard to personnel and the

environment. It differs in that: (1)

laboratory personnel have specific

training in handling pathogenic agents

and are directed by competent
scientists; (2) access to the laboratory is

limited when work is being conducted;

and (3) certain procedures in which
infectious aerosols are created are

conducted in biological safety cabinets

or other physical containment

equipment (see Appendix G-MI-2).

“15. Office of Research Safety,

National Cancer Institute, and the

Special Committee of Safety and Health
Experts. 1978. ‘Laboratory Safely

Monograph: A Supplement to the NIH
Guidelines for Recombinant DNA
Research.’ Bethesda, Maryland,
National Institutes of Health.

~10. Biosafety Level 3 is applicable to

clinical, diagnostic, teaching, research,

or production facilities in which work is

done with indigenous or exotic agents

which may cause serious or potentially

lethal disease as a result of exposure by
the inhalation route. Laboratory

personnel have specific training in

handling pathogenic And potentially

lethal agents and are supervised by
competent scientists who are

experienced in working with these

agents. All procedures involving the

manipulation of infectious material are

conducted within biological safety

cabinets or other physical containment

devices or by personnel wearing
appropriate peraonal protective clothing

and devioes. The laboratory has special

engineering and design features. It is

recognized, however, (bat many existing

facilities may not have all the facility

safeguards recommended for Biosafety

Level 3 (e.g., access zone, sealed

penetrations, and directional airflow,

etc.). In these circumstances, acceptable

safety may be achieved for routine or

repetitive operations (e.g., diagnostic

procedures involving the propagation of

an agent for identification, typing, and
susceptibility testing) in laboratories

where facility features satisfy Biosafety

Level 2 recommendations provided ihe

recommended 'Standard Microbiological

Practicea,' ‘Special Practices,’ and
‘Containment Equipment’ for Biosafety

Level 3 are rigorously fallowed. The
decision to implement this modification

of Biosafety Level 3 recommendations
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should be made only by the laboratory

director (see Appendix G—III—2)."

k. Table 1 and Table II of Appendix C
are deleted and the following table is

substituted.

TABLE 1.—Possible Alternative Combina-

tions of Physical and Biological Con-

tainment Safeguards

Classification of

physical and
biological

containment

Alternate physical containment Alter-

nate
biologi-

cal

contain-

ment

Labora-
tory

facilities

Labors
tory

prac-

tices

Contain-

ment
equip-

ment

BL3/HV2 BL3 BL3 BL3 HV2
BL3 BL3 BL4 HV1

BL3/HV1 BL3 BL3 BL3 HV1
BL3 BL3 BL2 HV2

BL4/HV1 BL4 BL4 BL4 HV1
BL4 BL4 BL3 HV2

8. Appendix H. Shipment

a. Wherever the terms "PI, P2, P3, P4"

appear, the term “BLl" is substituted for

the term “PI;” the term “BL2" is

substituted for "P2;” the term "BL3" is

substituted for "P3;” and the term “BL4"
is substituted for "P4.”

b. Appendix H—III of Appendix H,

Shipment, is modified to read as follows:

Appendix H—III. Information on
packaging and labeling of etiologic

agents is shown in Figures 1, 2, and 3.

Additional information on packaging

and shipment is given in the ‘Laboratory

Safely Monograph—A Supplement to

the NIH Guidelines for Recombinant
DNA Research,' available from the

Office of Recombinant DNA Activities

and in 'Biosafety in Microbiological and

Biomedical Laboratories' (see Appendix
G-III-2)."

9. Appendix K, Physical Containment for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules.

a. Wherever the terms “PI, P2, P3, P4"

appear, the term "BLl” is substituted for

the term "Pi;" the term "BL2" is

substituted for the term “P2;" the term

"BL3" is substituted for “P3;" and the

term “BL4" is substituted for “P4."

b. Wherever the terms “Pl-LS, P2-LS.

P3-LS, P4-LS" appear, the term "BLl-

LS" (for Biosafety Level 1—large-Scale)

is substituted for term, “Pl-LS;" the term

"BL2-LS” is substituted for "P2-LS;" and
the term “BL3-LS" is substituted for

"P3-LS."

Dated: November 15, 1984.

James B. YVyngaarden, M.D.,

Director, National Institutes ofHealth.

OMB’s “Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic

Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, Nil I could

not be certain that every federal

program would be included as many
federal agencies, as well as private

organizations, both national and

international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalogue of

Federal Domestic Assistance are

affected.

|KR Doc 84-30641 Filed 11-21-84: 8:45 am|
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earlier versions and will be in effect
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I. Scope of the Guidelines

l-A. Purpose. The purpose of these

Guidelines is to specify practices for

constructing and handling: (i)

Recombinant DNA molecules and (ii)

organisms and viruses containing

recombinant DNA molecules.

I-B. Definition ofRecombinant DNA
Molecules. In the context of these

Guidelines, recombinant DNA molecules

are defined as either: (i) Molecules

which are constructed outside living

cells by joining natural or synthetic

DNA segments to DNA molecules that

can replicate in a living cell, or (ii) DNA
molecules that result from the

replication of those described in (i)

above.

Synthetic DNA segments likely to

yield a potentially harmful

polynucleotide or polypeptide (eg., a

toxin or a pharmacologically active

agent) shall be considered as equivalent

to their natural DNA counterpart. If the

synthetic DNA segment is not expressed
in vivo as a biologically active

polynucleotide or polypeptide product, it

is exempt from the Guidelines.

l-C. General Applicability. The
Guidelines are applicable to all

recombinant DNA research within the

United States or its territories which is

conducted at or sponsored by an
Institution that receives any support for

recombinant DNA research from the

National Institutes of Health (NIH). This
includes research performed by NIH
directly.

An individual receiving support for

research involving recombinant DNA
must be associated with or sponsored
by an Institution that can and does
assume the responsibilities assigned in

these Guidelines.

The Guidelines are also applicable to

projects done abroad if they are

supported by NIH funds. If the host
country, however, has established rules

for the conduct of recombinant DNA
projects, then a certificate of compliance
with those rules may be submitted to

NIH in lieu of compliance with the NIH
Guidelines. NIH reserves the right to

withhold funding if the safety practices
to be employed abroad are not
reasonably consistent with the N[H
Guidelines.

I-D. General Definitions. The
following terms, which are used
throughout the Guidelines, are defined
as follows:

l—D—1. ‘Institution” means any public
or private entity (including Federal,
State, and local government agencies).
I-D—2. "Institutional Biosafety

Committee" or "IBC" means a

committee that: (i) Meets the

requirements for membership specified

in Section IV-B-2, and (ii) reviews,

approves, and oversees projects in

accordance with the responsibilities

defined in Sections IV-B-2 and IV-B-3.

I-D-3. “NIH Office of Recombinant

DNA Activities" or "ORDA" means the

office within NIH with responsibility for

(i) Reviewing and coordinating all

activities of NLH related to the

Guidelines, and (ii) performing other

duties as defined in Section IV-C-3.

l-D-4. "Recombinant DNA Advisory

Committee" or “RAC” means the public

advisory committee that advises the

Secretary, the Assistant Secretary for

Health, and the Director of the NIH
concerning recombinant DNA research.

The RAC shall be constituted as

specifed in Section IV-C-2.

I-D-5. "Director, NIH" or "Director”

means the Director of the NIH or any
other officer or employee of NIH to

whom authority has been delegated.

IL Containment

Effective biological safety programs
have been operative in a variety of

laboratories for many years.

Considerable information, therefore,

already exists for the design of physical

containment facilities and the selection

of laboratory procedures applicable to

organisms carrying recombinant DNAs
(5-76). The existing programs rely upon
mechanisms that, for convenience, can
be divided into two categories: (i) A set

of standard practices that are generally

used in microbiological laboratories,

and (ii) special procedures, equipment,
and laboratory installations that provide
physical barriers which are applied in

varying degrees according to the

estimated biohazard. Four biosafety

levels (BL) are described in Appendix G.

These bioaafety levels consist of

combinations of laboratory practices

and techniques, safety equipment, and
laboratory facilities appropriate for the

operations performed and the hazard
posed by agents and for the laboratory
function and activity. BL4 provides the

most stringent containment conditions,

BLl the least stringent.

Experiments on recombinant DNAs by
their very nature lend themselves to a

third containment mechanism—namely,
the application of highly specific

biological barriers. In fact, natural

barriers do exist which limit either, (i)

The infectivity of a vector or vehicle

(plasmid or virus) for specific hosts, or

(ii) its dissemination and survival in the

environment. The vectors that provide
the means for replication of the

recombinant DNAs and/or the host cells

in which they replicate can be
genetically designed to decrease by
many orders of magnitude the

probability of dissemination of

recombinant DNAs outside the

laboratory. Further details on biological

containment may be found in Appendix
I.

As these three means of containment

are complementary, different levels of

containment appropriate for

experiments with different recombinants

can be established by applying various

combinations of the physical and
biological barriers along with a constant

use of the standard practices. We
consider these categories of

containment separately in order that

such combinations can be conveniently

expressed in the Guidelines.

In constructing these Guidelines, it

was necessary to define boundary
conditions for the different levels of

physical and biological containment and
for the classes of experiments to which
they apply. We recognize that these

definitions do not take into account all

existing and anticipated information on
special procedures that will allow

particular experiments to be carried out

under different conditions than

indicated here without affecting risk.

Indeed, we urge that Individual

investigators devise simple and more
effective containment procedures, and
that investigators and IBCs recommend
changes in the Guidelines to permit their

use.

III. Guidelines for Covered Experiments

Part III discusses experiments

involving recombinant DNA. These
experiments have been divided into four

classes:

III-A. Experiments which require

specific FAC review and NIH and IBC
approval before initiation of the

experiment;

III-B. Experiments which require IBC
approval before initiation of the

experiment;

III-C. Experiments which require IBC
notification at the time of initiation of

the experiment;

III-D. Experiments which are exempt
from the procedures of the Guidelines.

IF AN EXPERIMENT-FALLS INTO
BOTH CLASS IO-A AND ONE OF THE
OTHER CLASSES, THE RULES
PERTAINING TO CLASS III-A MUST
BE FOLLOWED. If an experiment falls

into Class III-D and into either Class III—

B or III-C as well, it can be considered

exempt from the requirements of the

Guidelines.

Changes in containment levels from
those specified here may not be
instituted without the express approval

of the Director, NIH (see Sections IV-C-
l-b-(l), IV-C-l-b-(2), and subsections).

III-A. Experiments that Require RAC
Review and NIH and IBC Approval
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Before Initiation. Experiments in this

category cannot be initiated without
submission of relevant information on
the proposed experiment to N1H, the

publication of the proposal in the

Federal Register for thirty days of

comment, review by the RAC, and
specific approval by NIH. The
containment conditions for such
experiments will be recommended by
RAC and set by NIH at the time of

approval. Such experiments also require

the approval of the IBC before initiation.

Specific experiments already approved
in this section and the appropriate

containment conditions are listed in

Appendices D and F. If an experiment is

similar to those listed in Appendices D
and F, ORDA may determine
appropriate containment conditions

according to case precedents under
Section IV-C-l-b-(3)-(g).

III-A-1. Deliberate formation of

recombinant DNAs containing genes for

the biosynthesis of toxic molecules
lethal for vertebrates at an LD«, of less

than 100 nanograms per kilogram body
weight (e.g., microbial toxins such as the

botulinum toxins, tetanus toxin,

diptheria toxin, Shigella dysenteriae
neurotoxin). Specific approval has been
given for the cloning in E. coli K-12 of

DNA containing genes coding for the

biosynthesis of toxic molecules which
are lethal to vertebrates at 100
nanograms to 100 micrograms per
kilogram body weight. Containment
levels for these experiments are

specified in Appendix F.

Ill-A-2. Deliberate release into the

environment of any organism containing
recombinant DNA, except certain plants
as described in Appendix L

III-A-3. Deliberate transfer of a drug
resistance trait to microorganisms that

are not known to acquire it naturally (2),

if such acquisition could compromise the
use of the drug to control disease agents
in human or veterinary medicine or

agriculture.

III-A-4. Deliberate transfer of

recombinant DNA or DNA derived from
recombinant DNA into human subjects

[21). The requirement for RAC review
should not be considered to preempt any
other required review of experiments
with human subjects. Institutional

Review Board (IRB) review of the

proposal should be completed before
submission to NIH.

III-B. Experiments that Require IBC
Approval Before Initiation. Investigators

performing experiments in this category
must submit to their IBC, prior to

initiation of the experiments, a

registration document that contains a

description of: ( i) The source(s) of DNA;
(ii) the nature of the inserted DNA
sequences: (iii) th° hosts and vectors to

be used; (iv) whether a deliberate

attempt will be made to obtain

expression of a foreign gene, and, if so,

what protein will be produced: and (v)

the containment conditions specified in

these Guidlelines. This registration

document must be dated and signed by
the investigator and filed only with the

local IBC. The IBC shall review all such
proposals prior to initiation of the

experiments. Requests for lowering of

containment for experiments in this

category will be considered by NIH (see

Section IV-C-l-b-(3)).

IIl-B-1. Experiments Using Human or

Animal Pathogens (Class 2, Class 3,

Class 4, or Class 5 Agents (1) as Host-
Vector Systems.
III-B-l-a. Experiments involving the

introduction of recombinant DNA into

Class 2 agents can be carried out at BL2
containment.

HI-B-l-b. Experiments involving the

introduction of recombinant DNA into

Class 3 agents can be carried out at BL3
containment.

III-B-l-c: Experiments involving the

introduction of recombinant DNA into

Class 4 agents can be carried out at BL4
containment.

III-B-l-d. Containment conditions for

experiments involving the introduction

of recombinant DNA into class 5 agents

will be set on a case-by-case basis

following ORDA review. A U.S.

Department of Agriculture (USDA)
permit is required for work with Class 5

agents [18, 20).

III-B-2. Experiments in Which DNA
from Human or Animal Pathogens
(Class 2, Class 3, Class 4, or Class 5
agents (1) is Cloned in Nonpathogenic
Prokaryotic or Lower Eukaryotic Host-

Vector Systems.
III-B-2-a. Recombinant DNA

experiments in which DNA from Class 2

or Class 3 agents (7) is transferred into

nonpathogenic prokaryotes or lower
eukaryotes may be performed under BL2
containment. Recombinant DNA
experiments in which DNA from Class 4

agents is transferred into nonpathogenic
prokaryotes or lower eukaryotes can be

performed at BL2 containment after

demonstration that only a totally and
irreversibly defective fraction of the

agent’s genome is present in a given

recombinant. In the absence of such a

demonstration, BL4 containment should

be used. Specific lowering of

containment to BLl for particular

experiments can be approved by the

IBC. Many experiments in this category

will be exempt from the guidelines (see

Sections III—D—4 and III-D-5).

Experiments involving the formation of

recombinant DNAs for certain genes
coding for molecules toxic for

vertebrates require RAC review and

NIH approval (see Section III-A-1) or

must be carried out under NIH specified

conditions as described in Appendix F.

UI-B-2-h. Containment conditions for

experiments in which DNA from Class 5

agents is transferred into nonpthogenic

prokaryotes or lower eukaryotes will be

determined by ORDA following a case-

by-case review. A USDA permit is

required for work with Class 5 agents

[18, 20).

IIl-B-3. Experiments Involving the

Use of Infectious Animal or Plant

Viruses or Defective Animal or Plant

Viruses in the Presence of Helper Virus

in Tissue Culture Systems.

Caution: Special care should be used

in the evaluation of containment levels

for experiments which are likely to

either enhance the pathogenicity (e.g..

insertion of a host oncogene) or to

extend the host range (e.g., introduction

of novel control elements) of viral

vectors under conditions which permit a

productive infection. In such cases,

serious consideration should be given to

raising the physical containment by at

least one level.

Note.—Recombinant DNA molecules which
contain less than two-thirds of the genome of

any eukaryotic virus (all virus from a single

Family(77) being considered identical (75)

may be considered defective and can be used

in the absence of helper under the conditions

specified in Section III—C.

III-B-3-a. Experiments involving the

use of infectious Class 2 animal viruses

(7) or defective Class 2 animal viruses in

the presence of helper virus can be

performed at BL2 containment.

IlI-B-3-b. Experiments involving the

use of infectious Class 3 animal viruses

(7) or defective Class 3 animal viruses in

the presence of helper virus can be

carried out at BL3 containment.

III-B-3-c. Experiments involving the

use of infectious Class 4 viruses (7) or

defective Class 4 viruses in the presence

of helper virus may be carried out under

BL4 containment.

III-B-3-d. Experiments involving the

use of infectious Class 5 (7) viruses or

defective Class 5 viruses in the presence

of helper virus will be determined on a

case-by-case basis following ORDA
review. A USDA permit is required for

work with Class 5 pathogens [18, 20).

lll-B-3-e. Experiments involving the

use of infectious animal or plant viruses

or defective animal or plant'viruses in

the presence of helper virus not covered

by Sections III-B-3-a, III—B—3—b. III—B—

3-c, or III—B—3—d may be carried out

under BLl containment.

I1I-B-4. Recombinant DN.
Experiments Involving Whole Animals
or Plants.
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l/I-B—4-a. DNA from any source

except for greater than two-thirds of a

eukaryotic viral genome may be

transferred to any non-human
vertebrate organism and propagated

under conditions of physical

containment comparable to BLl and
appropriate to the organism under study

(2). It is important that the investigator

demonstrate that the fraction of the viral

genome being utilized does not lead to

productive infection. A USDA permit is

required for work with Class 5 agents.

( 10, 20)

lll-B—4-b. For all experiments
involving whole animals and plants and
not covered by Section III—B—4—a, the

appropriate containment will be
determined by the IBC (22).

III-B-5. Experiments Involving More
Than 10 Liters of Culture. The
appropriate containment will be decided

by the IBC. Where appropriate.

Appendix K, Physical Containment for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules, should be used.

III-C. Experiments that Require IBC
Notice Simultaneously with Initiation of
Experiments. Experiments not included

in Sections III-A, III—B. III-D, and
subsections of these sections are to be
considered in Section III-C. All such
experiments can be carried out at BLl
containment. For experiments in this

category, a registration document as

described in Section HI—B must be dated
and signed by the investigator and filed

with the local IBC at the time of

initiation of the experiment. The IBC
shall review all such proposals, but IBC
review prior to initiation of the

experiment is not required. (The reader
should refer to the policy statement in

the first two paragraphs of Section IV-
A.)

For example, experiments in which all

components derive from non-pathogenic
prokaryotes and non-pathogenic lower
eukaryotes fall under Section III-C and
can be carried out at BLl containment.

Caution: Experiments Involving
Formation of Recombinant DNA
Molecules Containing no more than
Two-Thirds of the Genome of any
Eukaryotic Virus. Recombinant DNA
molecules containing no more than two-
thirds of the genome of any eukeryolic
virus (all viruses from a single Family
(17) being considered identical (75)) may
be propagated and maintained in cells in

tissue culture using BLl containment.
For such experiments, it must be shown
that the cells lack helper virus for the
specific Families of defective viruses
being used. If helper virus is presented,
procedures specified under Section II—B—
3 should be used. The DNA may contain
fragments of the genome of viruses from

more than one Family but each fragment

must be less than two-thirds of a

genome.
UI-D. Exempt Experiments. The

following recombinant DNA molecules

are exempt from these Guidelines and

no registration with the IBC is

necessary:

lll-D-1. Those that are not in

organisms or viruses.

lll-D-2. Those that consist entirely of

DNA segments from a single

nonchromosomal or viral DNA source

though one or more of the segments may
be a synthetic equivalent.

lll-D-3. Those that consist entirely of

DNA from a prokaryotic host including

its indigenous plasmids or viruses when
propagated only in that host (or a

closely related strain of the same
species) or when transferred to another

host by well established physiological

means; also, those that consist entirely

of DNA from an eukaryotic host

including its chloroplasts, mitochondria,

or plasmids (but excluding viruses)

when propagated only in that host (or a

closely related strain of the same
species).

III-D—4. Certain specified

recombinant DNA molecules that

consist entirely of DNA segments from

different species that exchange DNA by
known physiological processes though

one or more of the segments may be a

synthetic equivalent. A list of such
exchangers will be prepared and
periodicaly revised by the Director. NIH,
with advice of the RAC after

appropriate notice and opportunity for

public comment (see Section IV-C-l-b-
(l)-(c)). Certain classes are exempt as of

publication of these revised Guidelines.

This list is in Appendix A. An updated
list may be obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Building 31, Room
3B10, Bethesda, Maryland 20205.

III-D-5. Other classes of recombinant
DNA molecules if the Director, NIH,
with advice of the RAC. after

appropriate notice and opportunity for

public comment, finds that they do not
present a significant risk to health or the

environment (see Section IV-C-l-b-(l)-
(c)). Certain classes are exempt as of

publication of these revised Guidelines.

The list is in Appendix C. An updated
list may be obtained from the Office of

Recombinant DNA Activities, National
Institutes of Health, Building 31. Room
3B10, Bethesda, Maryland 20205.

IV. Roles and Responsibilities

IV-A. Policy. Safety in activities

involving recombinant DNA depends on
the individual conducting them. The
Guidelines cannot anticipate every
possible situation. Motivation and good

judgment are the key essentials to

protection of health and the

environment.

The Guidelines are intended to help

the Institution, Institutional Biosafety

Committee (IBC), Biological Safety

Officer (BSO), and Principle Investigator

(PI) determine the safeguards that

should be implemented. These

Guidelines will never be complete or

final, since all conceivable experiments

involving recombinant DNA cannot be

foreseen. Therefore, it is the

responsibility of the Institution and
those associated with it to adhere to the

intent of the Guidelines as well as to

their specifics.

Each Institution (and the IBC acting

on its behalf) is responsible for ensuring

that recombinant DNA activities comply
with the Guidelines. General recognition

of institutional authority and
responsibility properly establishes

accountability for safe conduct of the

research at the local leveL

The following roles and
responsibilities constitute an
administrative framework in which
safety is an essential and integral part of

research involving recombinant DNA
molecules. Further clarifications and
interpretations of roles and
responsibilities will be issued by NIH as

necessary.

IV-B. Responsibilities of the

Institution.

IV-B-l. General Information. Each
Institution conducting or sponsoring

recombinant DNA research covered by
these Guidelines is responsible for

ensuring that the research is carried out

in full conformity with the provisions of

the Guidelines. In order to fulfill this

responsibility, the Institution shall:

IV-B-l-a. Establish and implement

policies that provide for the safe

conduct of recombinant DNA research

and that ensure compliance with the

Guidelines. The Institution as part of its

general responsibilities for implementing

the Guidelines may establish additional

procedures as necessary to govern the

institution and its components in the

discharge of its responsibilities under
the Guidelines. This may include: (i)

Statements formulated by the Institution

for general implementation of the

Guidelines, and (ii) whatever additional

precautionary steps the Institution may
deem appropriate.

IV-B-l-b. Establish an IBC that meets

the requirements set forth in Section IV-
B-2 and carries out the functions

detailed in Section IV-B-3.

IV-B-l-c. If the Institution is engaged
in recombinant DNA research at the BL3
or BL4 containment level, appoint a

BSO, who shall be a member of the IBC
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and carry out the duties specified in

Section IV-B-4.

IV-B-l-d. Require that investigators

responsible for research covered by
these Guidelines comply with the

provisions of Section IV-B-5 and assist

investigators to do so.

IV-B-l-e. Ensure appropriate training

for the 1BC chairperson and members,
the BSO, Pis, and laboratory staff

regarding the Guidelines, their

implementation, and laboratory safety.

Responsibility for training IBC members
may be carried out through the IBC
chairperson. Responsibility for training

laboratory staff may be carried out

through the PI. The Institution is

responsible for seeing that the PI has
sufficient training but may delegate this

responsbility to the IBC.

IV-B-l-f. Determine the necessity in

connection with each project for health

surveillance of recombinant DNA
research personnel, and conduct, if

found appropriate, a health surveillance

program for the project. [The
"Laboratory Safety Monograph” (LSM)
discusses various possible components
of such a program—for example, records
of agents handled, active investigation

of relevant illnesses, and the

maintenance of serial serum samples for

monitoring serologic changes that may
result from the employees’ work
experience. Certain rpedical conditions

may place a laboratory worker at

increased risk in any endeavor where
infectious agents are handled. Examples
given in the LSM include

gastrointestinal disorders and treatment
with steroids, immunosuppressive drugs,

or antibiotics. Workers with such
disorders or treatment should be
evaluated to determine whether they
should be engaged in research with
potentially hazardous organisms during
their treatment or illness. Copies of the

LSM are available from ORDA.j
IV-B-l-g. Report within 30 days to

ORDA any significant problems with
and violations of the Guidelines and
significant research-related accidents
and illnesses, unless the institution

determines that the PI or IBC has done
so.

IV-B-2. Membership and Procedures
of the IBC. Institution shall establish an
IBC whose responsibilities need not be
restricted to recombinant DNA. The
committee shall meet the following
requirements:

lV-B-2-a. The IBC shall comprise no
fewer than five members so selected"

that they collectively have experience
and expertise in recombinant DNA
technology and the capability to assess
the safety of recombinant DNA research
experiments and any potential risk to

public health or the environment. At

least two members shall not be
affiliated with the Institution (apart from

their membership on the IBC) and shall

represent the interest of the surrounding

community with respect to health and
protection of the environment. Members
meet this requirement if, for example,

they are officials of State or local public

health or environmental protection

agencies, members of other local

governmental bodies, or persons active

in medical, occupational health, or

environmental concerns in the

community. The BSO, mandatory when
research is being conducted at the BL3
and BL4 levels, shall be a member (see

Section IV-B-4).

IV-B-2-b. In order to ensure the

competence necessary to review
recombinant DNA activites, it is

recommended that: (i) The IBC include

persons with expertise in recombinant
DNA technology, biological safety, and
physical containment: (ii) the IBC
include, or have available as

consultants, persons konwledgeable in

institutional commitments and policies,

applicable law, standards of

professional conduct and practice,

community attitudes, and the

environment: and (iii) at least one
member be from the laboratory

technical staff.

IV-B-2-c. The Institution shall

identify the committee members by
name in a report to ORDA and shall

include relevant background
information on each member in such
form and at such times as ORDA may
require.

IV-B-2-d. No member of an IBC may
be involved (except to provide

information requested by the IBC) in the

review or approval of a project in which
he or she has been or expects to be
engaged or has a direct Financial

interest.

IV-B-2-e. The Institution, who is

ultimately responsible for the

effectiveness of the IBC, may establish

procedures that the IBC will follow in its

initial and continuing review of

applications, proposals, and activities.

(IBC review procedures are specified in

Section IV-B-3-a.)

IV-B-2-f Institutions are encouraged

to open IBC meetings to the public

whenever possible, consistent with

protection of privacy and proprietary

interests.

IV-B-2-g. Upon request, the

Instituiton shall make available to the

public all minutes of IBC meetings and
any documents submitted to or received

from funding agencies which the latter

are required1

to make available to the

public. If comments are made by
members of the public on IBC actions.

the Instituiton shall forward to NIH both

the comments and the IBC's response.

IV-B-3. Functions of the IBC. On
behalf of the Institution, the !BC is

responsible for:

IV-B-3-a. Reviewing for compliance
with the NIII Guidelines recombinant
DNA research as specified in Part III

conducted at or sponsored by the

Institution, and approving those

research projects that it finds are in

conformity with the Guidelines. This

review shall include:

IV-B-3-a-(l). An independent
assessment of the containment levels

required by these Guidelines for the

proposed research, and

IV-B-3-a(2). An assessment of the

facilities, procedures, and practices, and
of the training and expertise of

recombinant DNA personnel.

IV-B-3-b. Notifying the PI of the

results of their review.

IV-B-3-c. Lowering containment

levels for certain experiments as

specified in Section III—13—2.

IV-B-3-d. Setting containment levels

as specified in Section III—B—4—d and III—

B-5.

IV-B-3-e. Reviewing periodically

recombinant DNA research being

conducted at the Institution to ensure

that the requirements of the Guidelines

are being fulfilled.

IV-B-2-f. Adopting emergency plans

covering accidental spille and personnel

contamination resulting from such

research.

Note Basic elements in developing specific

procedures for dealing with major spills of

potentially hazardous materials in the

laboratory are detailed in the LSM. Included

are information and references on

decontamination and emergency plans. NIH
and the Centers for Disease Control are

available to provide consultation and direct

assistance, if necessary, as posted in the

LSM. The Institution shall cooperate with the

State and local public health departments

reporting any significant research-related

illness or accident that appears to be a

hazard to the public health.

IV-B-3-g. Reporting within 30 days to

the appropriate institutional official and

to ORDA any significant problems with

or violations of the Guidelines and any

significant research-related accidents or

illnesses unless the IBC determines that

the PI has done so.

IV-B-3-h. The IBC may not authorize

initiation of experiments not explicitly

covered by the Guidelines until NIH
(with the advice of the RAC when
required) established the containment

requirement.

IV-B-3-i. Performing such other

functions as may be delegated to the

IBC under Section IV-B-1.
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IV-B-4. Biological Safety Officer. The
Institution shall appoint a BSO if it

engages in recombinant DNA research

at the BL3 or BL4 containment level. The
officer shall be a member of the IBC,

and his or her duties shall include (but

need not be limited to):

IV-B^t-a. Ensuring through periodic

inspections that laboratory standards

are rigorously followed;

lV-B-4-b. Reporting to the IBC and
the Institution all significant problems
with and violations of the Guidelines

and all significant research-related

accidents and illnesses of which the

BSO becomes aware unless the BSO
determines that the PI has done so;

IV-B-4-c. Developing emergency
plans for dealing with accidental spills

and personnel contamination and
investigating recombinant DNA research

laboratory accidents;

IV-B-4-d. Providing advice on
laboratory security;

IV-B^i-e. Providing technical advice

to the PI and the IBC on rsearch safety

procedures.

Note—See LSM for additional information

on the duties of the BSO.

IV-BS. Principal Investigator (PI).

On behalf of the Institution, the PI is

responsible for complying fully with the

Guidelines in conducting any
recombinant DNA research.

IV-BS-a. PI—General. As part of this

general responsibility, the PI shall:

lV-B-5-a(1). Initiate or modify no
recombinant DNA research requiring

approval by the IBC prior to initiation

(see Sections III—A and III—B) until that

research or the proposed modification
thereof has been approved by the IBC
and has met all other requirements of
the Guidelines:

IV-BS-a-(2). Determine whether
experiments are covered by Section III—

C and follow the appropriate
procedures;

lV-B-5-a-(3). Report within 30 days
to the IBC and NIH (ORDA) all

significant problems with and violations

of the Guidelines and all significant

research-related accidents and illnesses;

/V-B-5~a-(4). Report to the IBC and to

NIH (ORDA) new information bearing
on the Guidelines;

!V-B-5-a-(5). Be adequately trained
in good microbiological techniques;
IV~B-5-a-(6). Adhere to IBC-

approved emergency plans for dealing
with accidential spills and personel
contamination; and

lV-B-5—a-{7). Comply with shipping
requirements for recombinant DNA
molecules. (See Appendix H for shipping
requirements and the LSM for technical
recommendations.)
lV-B—5-b. Submissions by the PI to

NIH. The PI shall:

IV-BS-b-(l). Submit information to

NIH (ORDA) in order to have new host-

vector systems certified;

!V-B~5~b-(2). Petition NIH with

notice to the IBC for exemptions to these

Guidelines;

IV-BS-b-(3). Petition NIH with

concurrence of the IBC for approval to

conduct experiments specified in

Section III—A of the Guidelines;

IV-B-5-b-(4). Petition NIH for

determination of containment for

experiments requiring case-by-case

review;

IV-B-5-b-(5). Petition NIH for

determination of containment for

experiments not covered by the

Guidelines.

IV-BS-c. Submissions by the PI to

the IBC. The PI shall:

lV-B~5-c-(l). Make the initial

determination of the required levels of

physicial and biological containment in

accordance with the Guidelines;

rV-B~5-c-(2). Select appropriate

microbiological practices and laboratory

techniques to be used in the research;

IV-B-5-c-(3). Submit the initial

research protocol if covered under

Guidelines Sections III—A, III—B, or III—

C

(and also subsequent changes—e.g.,

changes in the source of DNA or host-

vector system) to be IBC for review and
approval or disapproval; and

IV-B-5-c-{4). Remain in

communication with the IBC throughout
the conduct of the project.

IV-B-5-d. PI Responsibilities Prior to

Initiating Research. The PI is

responsible for:

rv~B-5-d-(l). Making available to the

laboratory staff copies of the protocols

that describe the potential biohazards
and the precautions to be taken;

IV~B-5-d-(2). Instructing and training

staff in the practices and techniques
required to ensure safety and in the

procedures for dealing with accidents;

and

IV-B-5-d-(3). Informing the staff of

the reasons and provisions for any
precautionary medical practices advised
or requested, such as vaccinations or

serum collection.

IV-B-5—e. PI Responsibilities During
the Conduct of the Research. The PI is

responsible for

IV-B-5-e-(l). Supervising the safety

performance of the staff to ensure that

the required safety practices and
techniques are employed;

lV~B-5-e~(2). Investigating and
reporting in writing to ORDA, the BSO
(where applicable), and the IBC any
significant problems pertaining to the

operation and implementation of

containment practices and procedures;

IV-B-5-e-(3). Correcting work errors

and conditions that may result in the

release of recombinant DNA materials;

lV-B-5-e-(4). Ensuring the integrity of

the physical containment (e.g., biological

safety cabinets) and the biological

containment (e.g., purity and genotypic

and phenotypic characteristics).

IV-C. Responsibilities ofNIH.

IV-C-1. Director. The Director, NIH,

is responsible for: (i) Establishment the

NIH Guidelines for Research Involving

Recombinant DNA Molecules, (ii)

overseeing their implementation, and
(iii) their final interpretation.

The Director has responsibilities

under the Guidelines that Involve ORDA
and RAC. ORDA’s responsibilities under

the Guidelines are administrative.

Advice from the RAC is primarily

scientific and technical. In certain

circumstances, there is specific

opportunity for public comment with

published response before final action.

IV-C-l-a. General Responsibilities of
the Director, NIH. The responsibilities

of the Director shall include the

following:

IV-C~l-a-(l). Promulgating

requirements as necessary to implement
the Guidelines;

I\r-C-l-a-(2). Establishing and
maintaining the RAC to carry out the

responsibilities set forth in Section IV-

C-2. The RAC's membership is specified

in its charter and in Section IV-C-2;

IV-C-l-a-(3). Establishing and
maintaining ORDA to carry out the

responsibilities defined in Section IV-C-
3; and

IV-C-l-b-(4). Maintaining the Federal

Interagency Advisory Committee on
Recombinant DNA Reseach established

by the Secretary, HEW (now HHS), for

advice on the coordination of all Federal

programs and activities relating to

recombinant DNA including activities of

the RAC (see Appendix J).

IV-C~l-b. Specific Responsibilities of
the Director, NIH. In carrying out the

responsibilities set forth in this section,

the Director or a designee shall weigh
each proposed action through

appropriate analysis and consultation to

determine that is complies with the

Guidelines and presents no significant

risk to health or the environment.

IV-C-l-b-(l) Major Actions. To
execute major actions the Director must
seek the advice of the RAC and provide
an opportunity for public and Federal

agency comment. Specifically, the

agenda of the RAC meeting citing the

major actions will be published in the

Federal Register at least 30 days before

the meeting, and the Director will also

publish the proposed actions in the

Federal Register for comment at least 30
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days before the meeting. In addition, the

Director’s proposed decision, at his

discretion, may be published in the

Federal Register for 30 days of comment
before final action is taken. The
Director's final decision, along with
response to the comments, will be
published in the Federal Register and
the Recombinant DNA Technical
Bulletin. The RAC and 1BC chairpersons
will be notified of this decision:

lV-C~l-b-(l}-(a). Changing
containment levels for types of

experiments that are specified in the

Guidelines when a major action is

involved:

IV-C-l-b-(l)-(b). Assigning
containment levels for types of

experiments that are not explicitly

considered in the Guidelines when a

major action is involved;

IV-C-l-b-fl)-fc). Promulgating and
amending a list of classes of

recombinant DNA molecules to be
exempt from these Guidelines because
they consist entirely of DNA segments
from species that exchange DNA by
known physiological processes or

otherwise do not present a significant

risk to health or the environment;
IV-C-l-b-(l)-(d). Permitting

experiments specified by Section UI-A
of the Guidelines;

IV-C-l-b~(l)-(e). Certifying new host-

vector systems with the exception of

minor modifications of already certified

systems (the standards and procedures
for certification are described in

Appendix I-II-A. Minor modifications
constitute, for example, those of minimal
or no consequence to the properties

relevant to containment); and
IV-C-l-b-flJ-{f). Adopting other

changes in the Guidelines.

IV-C-l-b-(2). Lesser Actions. To
execute lesser actions, the Director must
seek the advice of the RAC. The
Director’s decision will be transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin:

IV-C~l-b-(2)-(a). Interpreting and
determining containment levels upon
request by ORDA;

IV-C-l-b-(2}-(b). Changing
containment levels for experiments that

are specified in the Guidelines (see

Section III);

lV-C-l-b-(2)-(c). Assigning
containment levels for experiments not
explicitly considered in the Guidelines;

!V-C-l-b-(2)-(d). Revising the

"Classification of Etiologic Agents" for

the purpose of these Guidelines (i).

IV-C-l-b-(3). Other Actions. The
Director's decision will be .transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin:

IV-C-l-b-(3)-(a). Interpreting the

Guidelines for experiments to which the

Guidelines specifically assign

containment levels;

IV-C-l-b-(3)-(b). Setting containment
under Section III-B-l-d and Section III—

B-3-d;

IV-C-l~b-(3)-(c). Approving minor
modifications of already certified host-

vector systems (the standards and
procedures for such modifications are

described in Appendix I—II);

IV-C-l-b-(3)-(d). Decertifying

already certified host-vector systems;

IV-C-l-b-(3)-(e). Adding new entries

to the list of molecules toxic for

vertebrates (see Appendix F);

IV-C-l-b-(3)~(f). Approving the

cloning of toxin genes in host-vector

systems other than E. coli K-12 (see

Appendix F); and
lV-C-l~b-(3)-(g). Determining

appropriate containment conditions for

experiments according to case

precedents developed under Section IV-
C—1—b—(2)—(c).
IV-C-l-b-(4). The Director shall

conduct, support, and assist training

programs in laboratory safety for IBC
members, BSOs, Pis, and laboratory

staff.

IV-C-2. Recombinant DNA Advisory
Committee. The Recombinant DNA
Advisory Committee (RAC) is

responsible for carrying out specified

functions cited below as well as others

assigned under its charter or by the

Secretary, HHS, the Assistant Secretary

for Health, and the Director, NIH.
The committee shall consist of 25

members, including the chair, appointed
by the Secretary or designee, at least

fourteen of whom shall be selected from

authorities knowledgeable in the fields

of molecular biology or recombinant
DNA research or in scientific fields

other than molecular biology or

recombinant DNA research, and at least

six of whom shall be persons

knowledgeable in applicable law,

standards of professional conduct and
practice, public attitudes, the

environment, public health, occupational

health, or related fields. Representatives

from Federal agencies shall serve as

non-voting members Nominations for

the RAC may be submitted to the Office

of Recombinant DNA Activities,

National Institutes of Health, Building

31, Room 3B10, Bethesda, MD 20205.

All meetings of the RAC will be

announced in the Federal Register,

including tentative agenda items, 30

days in advance of the meeting with

final agendas (if modified) available at

least 72 hours before the meeting. No
items defined as a major action under
Section IV-C-l-b-(l) may be added to an

agenda after it appears in the Federal

Register.

The RAC shall be responsible for

advising the Director, NIH, on the

actions listed in Section IV-C-l-b-(l) and
IV-C-l-b-(2).

IV-C-3. The Office of Recombinant
DNA Activities. ORDA shall serve as a

focal point for information on
recombinant DNA activities and provide

advice to all within and outside NIH
including Institutions, BSOs, Pis, Federal

agencies, State and local governments
and institutions in the private sector.

ORDA shall carry out such other

functions as may be delegated to it by
the Director, NIH, including those

authorities described in Section IV-C-1-

b-(3). In addition, ORDA shall be
responsible for the following:

IV-C-3-a. Reviewing and approving

IBC membership;

IV-C-3-b. Publishing in the Federal

Register

IV-C-3-b-(l). Announcements of RAC
meetings and agendas at least 30 days in

advance;

Note.—If the agenda for an RAC meeting is

modified, ORDA shall make the revised

agenda available to anyone upon request at

least 72 hours in advance of the meeting.

IV-C-3-b-(2). Proposed major actions

of the type falling under Section IV-C-1-

b-(l) at least 30 days prior to the RAC
meeting at which they will be

considered; and

IV-C-3-b-(3). The NIH Director’s final

decision on recommendations made by
the RAC.

IV-C-3-c. Publishing the Recombinant
DNA Technical Bulletin: and

IV-C-3-d. Serving as executive

secretary of the RAC.
IV-C-4. Other NIH Components. Other

NIH components shall be responsible for

certifying maximum containment (BL4)

facilities, inspecting them periodically,

and inspecting other recombinant DNA
facilities as deemed necessary.

IV-D. Compliance. As a condition for

NIH funding of recombinant DNA
research, Institutions must ensure that

such research conducted at or

sponsored by the Institution,

irrespective of the source of funding,

shall comply with these Guidelines. The
policies on noncompliance are as

follows:

IV-D-1. All NIH-funded projects

involving recombinant DNA techniques

must comply with the NIH Guidelines.

Noncompliance may result in: (i)

Suspension, limitation, or termination of

financial assistance for such projects

and of NIH funds for other recombinant

DNA research at the Institution, or (ii) a

requirement for prior NIH approval of
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any or all recombinant DNA projects at

the Institution.

IV-D-2. A1J non-NIH funded projects

involving recombinant DNA techniques

conducted at or sponsored by an
Institution that receives N1H funds for

projects involving such techniques must
comply with the NIH Guidelines.

Noncompliance may result in: (i)

Suspension, limitation, or termination of

NIH funds for recombinant DNA
research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

1V-D-3. Information concerning

noncompliance with the Guidelines may
be brought forward by any person. It

should be delivered to both NIH
(ORDA) and the relevant Institution.

The Institution, generally through the

IBC, shall take appropriate action. The
Institution shall forward a complete
report of the incident to ORDA,
recommending any further action.

IV-C-4. In cases where NIH proposes
to suspend, limit, or terminate financial

assistance because of noncompliance
with the Guidelines, applicable DHHS
and Public Health Service procedures
shall govern.

See Appendix J for information on the

Federal Interagency Advisory
Committee on Recombinant DNA
Research.

IV-D-5. Voluntary Compliance. Any
individual, corporation, or institution

that is not otherwise covered by the

Guidelines is encouraged to conduct
recombinant DNA research activities in

accordance with the Guidelines through
the procedures set forth in Part VI.

V. Footnotes and Reference of Sections I-IV

(7) The original reference to organism* as
Class 1, 2, 3, 4. or 5 refers to the classification
in the publication Classification of Eliologic
Agents on the Basis ofHazard. 4th Edition,

July 1974; U.S. Department of Health,
Education, and Welfare, Public Health
Service, Centers for Disease Control, Office
of Biosafety, Atlanta. Georgia 30333.
‘The Director, NIH, with advice of the

Recombinant DNA Advisory Committee, may
revise the classification for the purposes of
these Guidelines (see Section IV-C-l-b-(2)-
(d)). The revised list of organisms in each
class is reprinted in Appendix B to these
Guidelines.

[2]

In Part III of the Guidelines, there are •
number of places where judgments are to be
made. In all these cases the principal
investigator is to make the judgment on these
matters as part of his responsibility to "make
the initial determination of the required
levels of physical and biological containment
in accordance with the Guidelines" (Section
IV—B—

5

—c—

(

1 )
) . In the cases falling under

Sections 1 1

1

—A, -B or -C, this judgment is to
be reviewed and approved by the LBC as part
of its responsibility to make “an independent
assessment of the containment level*

required by these Guklelinea for the proposed

research" (Section IV-B-3-e-(l)). If the IBC

wishes, any specific cases may be referred to

ORDA as part of ORDA'a function* to

"provide advice to all within and outside

NIH" (Section IV-C-3), and ORDA may
request advice from the RAC as part of the

RAC’s responsibility for “interpreting and
determining containment levels upon request

by ORDA” (Section IV-C-l-b-(2)-(a)).

(3) Laboratory Safety at the Center for
Disease Control (Sept. 1974). U.S. Department

of Health, Education and Welfare Publication

No. CDC 75-6118.

(4) Classification ofEliologic Agents on the

Basis ofHazard (4th Edition, July 1974). U.S.

Department of Health, Education and
Welfare. Public Health Service. Centers for

Disease Control, Office of Biosafety, Atlanta,

Georgia 30333.

(5) Notional Cancer Institute Safety

Standards for Research Involving Oncogenic
Viruses (Oct. 1974). U.S. Department of

Health, Education and Welfare Publication

No. (NIH) 75-790.

(6) National Institutes ofHealth
Biohazards Safety Guide (1974). U.S.

Department of Health, Education, and
Welfare, Public Health Service, National

Institutes of Health. U.S. Government Printing

Office, Stock No. 1740-00383.

(7) Biohazards in Biological Research

{1973J. A. Heilman, M. N. Oxman, and R.

Pollack (ed.) Cold Spring Harbor Laboratory.

(fl) Handbook ofLaboratory Safety (1971).

2nd Edition. N. V. Steere (ed.). The Chemical
Rubber Co., Cleveland.

(9) Bodily,
J. L. (1970). General

Administration of the Laboratory. H. L
Bodily, E. L Updyke, and J. O. Mason (eds.),

Diagnisitic Procedures for Bacterial, Mycotic
and Parasitic Infections. American Public

Health Association, New York, pp. 11-28.

(10) Darlow, H. M. (1969). Safety in the

Microbiological Laboratory. In ). R. Norris

and D. W. Robbins (ed.), Methods in

Microbiology. Academic Press, Inc, New
York, pp, 169-204.

(11) The Prevention of Laboratory
Acquired Infection (1974). C. EL Collins, B. G.
Hartley, and R. Pflsworth. Public Health
Laboratory Service, Monograph Series No. 0.

(12) Chatigny, M. A. (1961). Protection

Against Infection in the Microbiological
Laboratory: Devices and Procedures. In W.
W. Umbreft (ed.). Advances in Applied
Microbiology. Academic Press, New York,
N.Y. 3.-131-192.

(13) Design Criteria for Viral Oncology
Research Facilities (1975). U.S. Department
of Health, Education and Welfare, Public
Health Service, National Institutes of Health,
DHEW Publication No. (NIH) 75-891.

(11) Kuehne, R. W. (1973). Biological
Containment Facilityfor Studying Infectious
Disease. Appl. Microbiol. 26-239-243.

(15) Runkle, R. S, and C. B. Phillips (1969).

Microbial Containment Control Facilities.

Van Nostrand Reinhold, New York.

(16) Gatigny, M. A, and D. I. Clinger (1969).

Contamination Control in Aerobiology, in R.
L Dimmick and A. B. Akers (eds.). An
Introduction to Experimental Aerobiology.
John Wiley & Sons, New York, pp. 194-263.

(17) As classified in the Third Report of the
International Committee on Taxonomy of

Viruses: Classification and Nomenclature of

Viruses, R. E. F. Matthews, Ed. Intervirology

12 (129-296) 1979.

[16] A USDA permit, required for import

and interstate transport of pathogens, may be
obtained from the Animal and Plant Health

Inspection Service, USDA, Federal Building,

Hyattsville, MD 20782.

(10) i.e., the total of all genomes within a

Family shall not exceed two-thirds of the

genome.

[20] All activities, including storage of

variola and whitepox, are restricted to the

single national facility (World Health

Organization (WHO) Collaborating Center

for Smallpox Research. Centers for Disease

Control, in Atlanta).

[21] Section UI-A-4 covers only those

experiments in which the intent is to modify
stably the genome of cells of a human
subject. Other experiments involving

recombinant DNA in human subjects such as

feeding of bacteria containing recombinant
DNA or the administration of vaccines

containing recombinant DNA are not covered
in Section III-A-4 of the Guidelines.

[22] For recombinant DNA experiments in

which the intent is to modify stably the

genome of cells of a human subject, see

Section IH-A-4.

VLVoluntary Compliance

VI-A. Basic Policy. Individuals,

corporations, and institutions not

otherwise covered by the Guidelines are

encouraged to do so by following the

standards and procedures set forth in

Parts I-IV of the Guidelines. In order to

simplify discussion, references hereafter

to “institutions” are intended to

encompass corporations, and
individuals who have no organizational

affiliation. For purposes of complying
with the Guidelines, an individual

intending to carry out research involving

recombinant DNA is encouraged to

affiliate with an institution that has an
IBC approved under the Guidelines.

Since commerical organizations have
special concerns, such as protection of

proprietary data, some modifications

and explanations of the procedures in

Parts k-lV are provided below, in order

to address these concerns.

VI-B. IBC Approval. ORDA will

review the membership of an
institution's IBC and where it finds the

IBC meets the requirements set forth in

Section IV-B-2 will give its approval to

the IBC membership.

It should be emphasized that

employment of an IBC member solely

for purposes of membership on the IBC
does not itself make the member an
institutionally affiliated member for

purposes of Section IV-B-2-a.

Except for the unaffiliated members, a

member of an IBC for an institution not

otherwise covered by the Guidelines

may participate in the review and
approval of a project in which the
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member has a direct Financial interest so

long as the member has not been and
does not expect to be engaged in the

project. Section IV-B-2-d is modified to

that extent for purposes of these

institutions.

Vl-C. Certification ofHost-Vector
Systems. A host-vector system may be
proposed for certification by the

Director, NIH, in accordance with the

procedures set forth in Appendix I-Il-A.

In order to ensure protection for

proprietary data, any public notice

regarding a host-vector system which is

designated by the institution as

proprietary under Section VI-E-1 will be
issued only after consultation with the

institution as to the content of the

notice.

VI-D. Requests for Exemptions and
Approvals. Requests for exemptions or

other approvals required by the

Guidelines should be requested by
following the procedures set forth in the

appropriate sections in Parts I-IV of the

Guidelines.

In order to ensure protection for

proprietary data, any public notice

regarding a request for an exemption or

other approval which is designated by
the institution as proprietary under
Section VI-E-1 will be issued only after

consultation with the institution as to

the content of the notice.

VI-E. Protection of Proprietary Data.

In general, the Freedom of Information

Act requires Federal agencies to make
their records available to the public

upon request. However, this requirement
does not apply to, among other things,

“trade secrets and commercial and
financial information obtained from a

person and privileged or confidential.”

18 U.S.C. 1905, in turn makes it a crime
for an officer or employee of the United
States or any Federal department or

agency to publish, divulge, disclose, or

make known "in any manner or to any
extent not authorized by law any
information coming to him in the course
of his employment or official duties or

by reason of any examination or

investigation made by, or return, report

or record made to or filed with, such
department or agency or officer or

employee thereof, which information

concerns or relates to the trade secrets,

[or] processes * * * of any person, firm,

partnership, corporation, or

association." This provision applies to

all employees of the Federal

Government, including special

Government employees. Members of the

Recombinant DNA Advisory Committee
are "special Government employees."

VI-E-1. In submitting information to

NIH for purposes of complying
voluntarily with the Guidelines, an
institution may desianate thosd items of

information which the institution

believes constitute trade secrets,

privileged, confidential commercial, or

financial information.

VI-E-2. If NIH receives a request

under the Freedom of Information Act
for information so designated, NIH will

promptly contact the institution to

secure its views as to whether the

information (or some portion) should be

released.

VI-E-3. If the NIH decides to release

this information (or some portion) in

response to a Freedom of Information

request or otherwise, the institution will

be advised; and the actual release will

not be made until the expiration of 15

days after the institution is so advised

except to the extent that earlier release

in the judgment of the Director, NIH, is

necessary to protect against an
imminent hazard to the public or the

environment.
VI-E-1. Presubmission Review.
VI-E-4—a. Any institution not

otherwise covered by the Guidelines,

which is considering submission of data

or information voluntarily to NIH, may
request presubmission review of the

records involved to determine whether if

the records are submitted NIH will or

will not make part or all of the records

available upon request under the

Freedom of Information Act.

Vl-E-4-b. A request for

presubmission review should be
submitted to ORDA along with the

records involved. These records must be
clearly marked as being the property of

the institution on loan to NIH solely for

the purpose of making a determination

under the Freedom of Information Act.

ORDA will then seek a determination

from the HHS Freedom of Information

Officer, the responsible official under

HHS regulations (45 C.F.R. Part 5) as to

whether the records involved (or some
portion) are or are not available to

members of the public under the

Freedom of Information Act. Pending

such a determination the records will be

kept separate from ORDA files, will be

considered records of the institution and

not ORDA, and will not be received as

part of ORDA files. No copies will be

made of the records.

VI-E-4-c. ORDA will inform the

institution of the HHS Freedom of

Information Officer’s determination and

follow the institution's instructions as to

whether some or all of the records

involved are to be returned to the

institution or to become a part of ORDA
files. If the institution instructs ORDA to

return the records, no copies or

summaries of the records will be made
or retained by HHS, NIH, or ORDA.

VI-E-4-d. The HHS Freedom of

Information Officer’s determination will

represent that official’s judgement at the

time of the determination as to whether

the records involved (or some portion)

would be exempt from disclosure under

the Freedom of Information Act if at the

time of the determination the records

were in ORDA files and a request were
received for them under the Act.

Appendix A—Exemptions Under
Section III—D—

4

Section III—D—4 states that exempt
from these Guidelines are “certain

specified recombinant DNA molecules

that consist entirely of DNA segments

from different species that exchange

DNA by known physiological processes

though one or more of the segments may
be a synthetic equivalent. A list of such

exchangers will be prepared and
periodically revised by the Director,

NIH, with advice of the RAC after

appropriate notice and opportunity for

public comment (see Section IV-C-l-b-

(l)-(c))- Certain classes are exempt as of

publication of these revised Guidelines.

The list is in Appendix A.”

Under Section III—D—4 of these

Guidelines are recombinant DNA
molecules that are; (1) composed
entirely of DNA segments from one or

more of the organisms within a sublist

and (2) to be propagated in any of the

organisms within a sublist.

(Classification of Bergey’s Manual of

Determinative Bacteriology, 8th edition.

R.E. Buchanan and N.E. Gibbons,

editors. Williams and Wilkins Company:
Baltimore, 1974.)

Sublist A

1. Genus Escherichia

2. Cenus Shigella

3. Genus Salmonella (including Arizona)

4. Genus Enterobacter

5. Genus Cilrobacter (including Levinea )

6. Genus Klebsiella

7. Genus Erwinia

8. Pseudomonas aeruginosa, Pseudomonas

putida and Pseudomonas fluorescens

9. Serratia marcescens

10. Yersinia enterocolitica

Sublist B

1. Bacillus subtilis

2. Bacillus lichenifonnis

3. Bacillus pumilus

4. Bacillus globigii

5. Bacillus niger

6. Bacillus nato

7. Bacillus amyloliguefaciens

8. Bacillus aterrimus

Sublist C

1. Streptomyces aureofaciens

2. Streptomyces rimosus

3. Streptomyces coelicolor

Sublist D
1. Streptomyces griseus

2. Streptomyces cyaneus

3. Streptomyces venezuelae
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Sublist E

1.

One way transfer of Streptococcus mutans

or Streptococcus lactis DMA into

Streptococcus sanguis.

Sublist F

1. Streptococcus sanguis

2. Streptococcus pneumoniae
3. Streptococcus faecalis

4. Streptococcus pyogenes

5. Streptococcus mutans

Appendix B—Classification of

Microorganisms on the Basis of Hazard

Appendix B-I, Classification of

Etiologic Agents. The original reference

for this classification was the

publication Classification of Etiological

Agents on the Basis of Hazard, 4th

edition. July 1974, U.S. Department of

Health, Education, and Welfare, Public

Health Service, Center for Disease

Control, Office of Biosafety, Atlanta,

Georgia 30333. For the purposes of these

Guidelines, this list has been revised by
the NIH(7).

Appendix B-I-A Class 1 Agents. All

bacterial, parasitic, fungal, viral,

rickettsial, and chlamydial agents not

included in higher classes.

Appendix B-I-B. Class 2 Agents.

Appendix B-I-B-I. Bacteria! Agents.

Acinetobacter calcoaceticus

Actinobacillus— all species

Aeromonas hydrophila

Arizona hinshawii—all serotypes

Bacillus anthrccis

Bordetella—all species

BorreJia recurrentis, B. vincenti

Campylobacter fetus

Campylobacter jejuni

Chlamydia psittaci

Chlamydia trachomatis

Clostridium botu/inum, Cl. chavvoer, Cl.

haemolyticum. Cl. histolyticirm, Cl noryi.

Cl. septicum. Cl. tetani

Corynebacterium diphtheriae. C equi. C
haemolyticum, C. pseudotuberculosis, C.

pyogenes, C renale

Edwardsiella tarda

Erysipelothrix insidiosa

Escherichia coli—all enteropathogenic,

enterotoxigenic, enteroinvasive and strains

bearing K1 antigen

Haemophilus ducreyi. H. influenzae

Klebsiella—ail species and all serotypes

Legionella pneumophila
Leptospira interrogans—all serotypes
Listeria—all species

Moraxella—all species

Mycobacteria—all species except those

listed in Class 3

Mycoplasma—all species except
Mycoplasma mycoides and Mycoplasma
agalactiae, which are in Class 5

Neisseria gonorrhoeae, N. meningitidis
Pasteurel/a—all species except those listed in

Class 3

Salmonella—all species and all serotypes
Shigella—all species and all serotypes
Sphaerophorus necrophorus
Staphylococcus aureus
StreptobaciHus moniliformis
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Streptococcus pneumoniae

Streptococcus pyogenes

Treponema carateum, T. pallidum, and T.

pertenue

Vibrio cholerae

Vibrio parahemolyticus

Yersinia enterocolitica

Appendix B-l-B-2. Fungal Agents.

Aclinomycetes (includiang Nocardia species,

Actinomyces species, and Arachnia

propionico)(2)

Blastomyces dermatitidis

Cryptococcus neoformans
Paracoccidioides braziliensis

Appendix B-I-B-3. Parasitic Agents.

Endamoeba histolytica

Leishmania sp.

Naegleria gruberi

Schistosoma mansoni
Toxoplasma gondii

Toxocara cam's

Trichinella spiralis

Trypanosoma cruzi

Appendix B-I—B—4. Viral, Rjckettsial,

and Chlamydia1 Agents.

Adenoviruses—human—all types

Cache Valley virus

Coxsackie A and B viruses

Cytomegalo viruses

Echoviruses—all types

Encephalomyocarditis virus (EMC]
Flanders virus

Hart Park virus

//epot/t/s-associated antigen material

Herpes viruses—except Herpesvirus simiae

[Monkey B virus) which is in Class 4

Corona viruses

Influenza viruses—all types except A/PR8/
34, which is in Class 1

Langat virus

Lymphogranuloma venereum agent

Measles virus

Mumps virus

Parainfluenza virus—all types except

Parainfluenza virus 3, SF4 strain, which is

in Class 1

Polioviruses—all types, wild and attenuated

Poxviruses—all types except Aiastrim,

Smallpox, and Whitepox which are Gass 5

and Monkey pox which depending on
experiments is in Class 3 or Gass 4

Rabies virus—all strains except Robies street

virus which should be classified in Gass 3

Reo viruses—all types

Respiratory syncytial virus

Rhinoviruscs—all types

Rubella virus

Simian viruses—all types except Herpesvirus

simiae (Monkey B virus

)

and Marburg
virus which are in Gass 4

Sindbis virus

Tensaw virus

Turlock virus

Vaccinia virus

Varicella virus

Vesicular stomatitis vinispj

Vole rickettsia

Yellow fever virus, 17D vaccine strain

Appendix B-1-C-. class 3 Agents.

Appendix B-l-C-1. Bacterial agents.

Bartone/lo—all species

Brucella—all species

23, 1984 / Notices

Francisella tularensis

Mycobacterium avium, M. bovis, M.

tuberculosis

Pasteurclia muitor.ide type B ("buffalo" and

other foreign virulent 8trains)(3)

Pseudomonas mallei(3 )

Pseudomonas pseudomallei(3 )

Yersinia pestis

Appendix B-l-C 2. Fungal Agents.

Coccidioides immitis

Histoplasma capsulatum

Histoplasma capsulatum var. duboisii

Appendix B-l-C-3. Parasitic Agents.

None.

Appendix B-l-C—4. Viral, Rickettsial,

and Chlamydia Agents.

Monkey pox, when used in vitro(4)

Arboviruses—all strains except those in

Class 2 and 4 (
Arboviruses indigenous to

the United States are in Class 3 except

those listed in Class 2. West Nile and

Semliki Forest viruses may be classified up

or down depending on the conditions of use

and geographical location of the

laboratory.)

Dengue virus, when used for transmission or

animal inoculation experiments

Lymphocytic choriomeningitis virus (LCM)
Rabies street virus

Rickettsia—all species except Vole rickettsia

when used for transmission nor animal

inoculation experiments

Yellow fever virus—wild, when used in vitro

Appendix B-1-D-. Class 4 Agents.

Appendix B-T-D-l. Bacterial Agents.

None.

Appendix B-I-D-2. Fungal Agents.

Nona.

Appendix B-l-D-3. Parasitic Agents.

None.

Appendix B-I-D—4. Viral, Rickettsial,

and Chlamydial Agents.

Ebola fever virus

Monkey pox, when used for tramsmfssion or

animal inoculation experiments^)

Hemorrhagic, fever agents, Including Crimean

hemorrhagic fever, (Congo). Junin, and

Machupo viruses, and others as yet

undefined

Herpesvirus simiae (Monkey B v/'rus)

Lassa virus

Markburg virus

Tick-borne encephalitis virus complex,

including Russian spring-summer

encephalitis, Kyasanur forest disease,

Omsk hemorrhagic fever, and Central

European encephalitis viruses

Venezuelan equine encephalitis virus,

epidemic strains, when used for

transmission or animal inoculation

experiments

Yellow fever virus—wild, when used for

transmission or animal Inoculation

experimetns

Appendix B-II. Classification of

Oncogenic Viruses on the Basis of

Potential Hazard (5).
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Appendix B-1I-A. Low-Risk
Oncogenic Viruses.

Rous sarcoma
SV-tO
CELO
AD7-SV40
Polyoma
Bovine papilloma

Rat mammary tumor
Avian leukosis

Murine sarcoma
Mouse mammary tumor
Rat leukemia

Hamster leukemia

Bovine leukemia

Dog sarcoma
Mason-Pfizer monkey virus

Marek's

Guinea pig herpes

Lucke (Frog)

Adenovirus
Shope fibroma

Shope papilloma

Appendix B-II-B. Moderate-Risk
Oncogenic Viruses.

Ad2-SV40
FeLV
HV Saimiri

EBV
SSV-1
GaLV
HV ateles

Yaba
FeSV

Appendix B-III. Class 5 Agents.
Appendix B-Ill-A. Animal Disease

Organisms Which are Forbidden Entry
into the United States by Law.

Foot and mouth disease virus.

Appendix B-III-B. Animal Disease
Organisms and Vectors Which are
Forbidden Entry into the United States
by USDA Policy.

African horse sickness virus

African swine fever virus

Besnoitia besnoiti

Boma disease virus

Bovine infectious petechial fever

Camel pox virus

Ephemeral fever virus

Fowl plague virus

Goat pox virus

Hog cholera virus

Louping ill virus

Lumpy skin disease virus

Nairobi sheep disease virus

Newcastle disease virus (Asiatic strains)

Mycoplasma mycoides (contagious bovine
pleuropneumonia)

Mycoplasma agalactiae (contagious agalactia

of sheep)

Rickettsia ruminatium (heart water)
Rift valley fever virus

Rhinderpest virus

Sheep pox virus

Swine vesicular disease virus

Teschen disease virus

Trypanosoma vivax (Nagana)
Trypanosoma evansi
Theileria parva (East Coast fever)

Theileria annulata
Theileria latvrencei

Theileria bo vis

Theileria hirci

Vesicular exanthema virus

Wesselsbron disease virus

Zyonema

Appendix B-I1I-C. Organisms Which
may not be Studied in the United States

Except at Specified Facilities.

Small pox (4]

Alastrim (4]

White pox [4]

Appendix B-IV—Footnotes and References
of Appendix B

(7) The original reference for this

classification was the publication

Classification of Etiologic Agents on the

Basis of Hazard, 4th edition, July 1974, U.S.

Department of Health, Education, and
Welfare. Public Health Service, Centers for

Disease Control, Office of Biosafety, Atlanta,

Georgia 30333. For the purposes of these

Guidelines, this list has been revised by the

NIH.

(2) Since the publication of the

classification in 1974(7), the Actinomyceles
have been reclassified as bacterial rather

than fungal agents.

(3) A USDA permit, required for import and
interstate transport of pathogens, may be
obtained from the Animal and Plant Health
Inspection Service, USDA, Federal Building,

Hyattsville, MD 20782.

(4) All activities, including storage of

variola and whitepox, are restricted to the

single national facility (World Health

Organization (WHO) Collaborating Center

for Smallpox Research, Centers for Disease
Control, in Atlanta],

(5) National Cancer Institute Safety
Standards for Research Involving Oncogenic
Viruses (October 1974). U.S. Department of

Health, Education, and Welfare Publication

No. (NIH) 75-790.

(6) U.S. Department of Agriculture, Animal,

and Plant Health Inspection Service.

Appendix C—Exemptions Under
Section III-D-5

Section III-D-5 states that exempt
from these Guidelines are "Other
classes of recombinant DNA molecules

if the Director, NIH, with advice of the

RAC, after appropriate notice and
opportunity for public comment finds

that they do not present a significant

risk to health or the environment (see

Section IV—C—1—b—(1)—(c)). Certain

classes are exempt as of publication of

these revised Guidelines.”

The following classes of experiments

are exempt under Section III-D-5 of the

Guidelines:

Appendix C-I. Recombinant DNAs in

Tissue Culture. Recombinant DNA
molecules derived entirely from non-

viral components (that is, no component
is derived from a eukaryotic virus) that

are propagated and maintained in cells

in tissue culture are exempt from these

Guidelines with the exceptions listed

below.

Exceptions.

Experiments described in Section III—

A which require specific RAC review

and NIH approval before initiation of

the experiment.

Experiments involving DNA from

Class 3, 4. or 5 organisms(7) or cells

known to be infected with these agents.

Experiments involving the deliberate

introduction of genes coding for the

biosynthesis of molecules toxic for

vertebrates (see Appendix F).

Appendix C-II. Experiments Involving

E. coli K-12 Host- Vector Systems.

Experiments which use E. coli K- 12

host-vector systems, with the exception

of those experiments listed below, are

exempt from these Guidelines provided

that: (i) the E. coli host shall not contain

conjugation proficient plasmids or

generalized transducing phages, and (ii)

lambda or lambdoid or Ff

bacteriophages or nonconjugative

plasmids(2) shall be used as vectors.

However, experiments involving the

insertion into E. coli K-12 of DNA from

prokaryotes that exchange genetic

information^) with E. coli may be
performed with any E. coli K-12 vector

(e.g., conjugative plasmid). When a

nonconjugative vector is used, the E.

coli K-12 host may contain conjugation-

proficient plasmids either autonomous
or integrated, or generalized transducing

phages.

For these exempt laboratory

experiments, BLl physical containment

conditions are- recommended.

For large-scale (LS) fermentation

experiments BLl-LS physicial

containment conditions are

recommended. However, following

review by the IBC of appropriate data

for a partcular host-vector systemn,

some latitude in the application of BLl-

LS requirements as outlined in

Appendix K-II-A through K-II-F is

permitted.

Exceptions.

Experiments described in Section III—

A which require specific RAC review

and NIH approval before initiation of

the experiment.

Experiments involving DNA from

Class 3, 4, or 5 organisms(7) or from cells

known to be infected with these agents

may be conducted under containment

conditions specified in Section III—B—

2

with prior IBC review and approval.

Large-scale experiments (e.g., more
than 10 liters of culture) require prior

IBC review and approval (see Section

III—B—5).

Experiments involving the deliberate

cloning of genes coding for the

biosynthesis of molecules toxic for

vertegrates (see Appendix F).
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Appendix C-IJI. Experiments
Involving Sciccharomyces cerevisiae

Host Vector Systems. Experiments
which use Saccharomyces cerevisiae

host-vector systems, with the exception

of experiments listed below, are exempt
from these Guidelines provided that

laboratory strains are used.

For these exempt laboratory

experiments, BLl physical containment
conditions are recommended.

For large-scale fermentation

experiments BLl-LS phystcial

containment conditions are

recommended. However, following

review by the IBC or appropriate data
for a particular host-vector system some
latitute in the application of BLl-LS
requirements as outlined in Appendix
K-II-A through K-1I-F is permitted

Exceptions.

Experiments described in Section III—

A which reqire specific RAC review and
NIH approval before initiation of the

experiment.

Experiments involving Glass 3, 4 . or 5

organisms(l) or cells known to be
infected with these agents may be
conducted under containment
conditions specified in Section LU-B-2
with prior IBC review and approval.

Large-scale experiments (e-g.. more
than 10 liters of culture) require prior

IBC review and approved (see Section
III-B-5).

Experiments involving the deliberate
cloning of genes coding for the

biosynthesis of molecules toxic for

vertebrates (see Appendix P).

Appendix C-IV. Experiments
Involving Bacillus subtilis Host-Vector
Systems. Any a9porogenic Bacillus
subtilis strain which does not revert to a
sporeformer with a frequency greater
than 10" 7 can be used foe cloning DNA
with the exception of these experiments
listed below. Indigenous Bacillus
plasmids and phages whose host-range
does not include Bacillus cereus or
Bacillus anthracis may be used as
vectors.

For these exempt laboratory
experiments, BLl physical containment
conditions are recommended.

For large-scale fermentation
experiments BLl-LS physicial

containment conditions are

recommended. However, following
reivew by the IBC of appropriate data
for a particular host-vector system,
sopme latitude in the application of BLl-
LS requirements as oulined in Appendix
K-II-A through K—II—F is permitted.

Exceptions.

Experiments described in Section HI—
A which require specific RAC review
and approval before initiation of the
experiment.

Experiments involving Class 3. 4. or 5

organisms (1) or cells known to be

infected with these agents may be

conducted under containment

conditions specified by Section III-B-2

with prior IBC review and approval.

Large-scale experiments (e g., more

than 10 liters of culture) require prior

IBC review and approval (see Section

III-B-5).

Experiments involving the deliberate

cloning of genes coding for the

biosynthesis of molecules toxic for

vertebrates (see Appendix F).

Appendix G-V—Footnotes and Reference* of

Appendix C

(/) The original reference to organisms as

Class 1. 2, 3, 4, or 5 refers to the classification

in the publication Classification of Etiologic

Agents on the Basis of Hazard, 4th edition,

July 1974; U.S. Department of Health,

Education, and Welfare, Public Health

Service, Centers for Disease Control. Office

of Biosafety. Atlanta, Georgia 30333.

The Director, NIH, with advice of the

Recombinant DNA Advisory Committee, may
revise the classification for the purposes of

these Guidelines (see Section IV-C-l-b-{2}-

(d)). The revised list of organisms in each
class is reprinted in Appendix B to these

guidelines.

(2) A subset of non-con|ngative plasmid
vectors are also poorly mobilizabte (e.g.,

pBR322. pBR313). Where practical, these

vectors should be employed.

(3) Defined as observable under optimal

laboratory comditions by transformation,

transduction, phage infection, and/or
conjugation with transfer of phage, plasmid,

and/or chromosomal genetic information.

Note that this definition of exchange may be
less stringent than that applied to exempt
organisms under Section 1II-D-4.

Appendix D—Actions Taken Under the

Guidelines

As noted in the subsections of Section
IV-C-l-b-(l), the Director, NIH, may
take certain actions with regard to the

Guidelines after the issues have been
considered by the RAC. Some of the

actions taken to date include the

following:

Appendix D-I. Permission is granted
to clone foot and mouth disease virus in

the EKl host-vector system consisting of
E. coli K-12 and the vector pBR322, all

work to be done at the Plum Island
Animal Disease Center.
Appendix D—Il. Certain specified

clones derived from segments of the foot

and mouth disease virus may be
transferred from Plum Island Animal
Disease Center to the facilities of

Genentech, Inc., of South 9an Francisco,
California. Further development of the

clones at Genentech has been approved
under BLl -+• EKl conditions.
Appendix D-III. The Rd strain of

Hemophilus influenzae can be used as a
host for the propagation of the cloned

Tn 10 tet R gene derived from E. coli K-
12 employing the non-conjugative

Haemophilus plasmid, pRSF0885, under

BLl conditions.

Appendix D-FV. Permission is granted

to clone certain subgenamic segments of

foot and mouth disease virus in HVl
Bacillus subtilis and Saccharomyces
cerevisiae host-vector systems under
BLl conditions at Genentech, Inc., South

San Francisco, California.

Appendix D-V. Permission is granted

to Dr. Ronald Davis of Stanford

University to field test com plants

modified by recombinant DNA
techniques under specified containment
conditions.

Appendix D-VI. Permission is granted

to clone in E. coli K-12 under BLl
physical containment conditions

subgenomic segments of rift valley fever

virus subject to conditions which have
been set forth by the RAC
Appendix D-VII. Attenuated

laboratory strains of Salmonella
typhimurium may be used under BLl
physical containment conditions to

screen for the Saccharomyces
cerevisiae pseudouridine synthetase

gene. The plasmid YEpl3 will be
employed as the vector.

Appendix D-Vlll. Permission is

granted to transfer certain clones of

subgenomic segments of foot and mouth
disease virus from Plum Island Animal
Disease Center to the laboratories of

Molecular Genetics, Inc., Minnetonka,
Minnesota, and to work with these

clones under BLl containment
conditions. Approval is contingent upon
review of data on infectivity testing of

the clones by a working group of the

RAC.
Appendix D-IX. Permission is granted

to Dr. John Sanford of Cornell University

to field test tomato and tobacco plants

transformed with bacterial
(
E. coli K-12)

and yeast DNA using pollen as a vector.

Appendix D-X. Permission is granted

to Drs. Steven Lindow and Nickolas

PanopouJos of the University of

California, Berkeley, to release under
specified conditions Pseudomonas
syringae pv. syringae and Erwinia
herbicola carrying in vitro generated

deletions of all or part of the genes
involved in ice nucleation.

Appendix E—Certified Host-Vector
Systems

(See also Appendix I.)

While many experiments using E. colt

K-12, Saccharomyces cerevisiae and
Bacillus subtilis are currently exempt
from the Guidelines under Section UI-D-
5, some derivatives of these host-vector

systems were previously classified as
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HVl or HV2. A listing of those systems
follows:

Appendix E-l. Bacillus subtilis.

HVl. The following plasmids are

accepted as the vector components of

certified B. subtilis HVl systems:

pUBllO, pCl94, pSl94, pSA2100,
pEl94,pTl27, pUBll2, pC221, pC223, and
pAB124. B. subtilis strains RUB 331 and
BGSC 1S53 have been certified as the

host component of HVl systems based
on these plasmids.

HV2d. The asporogenic mutant
derivative of Bacillus subtilis, ASB 298,

with the following plasmids as the

vector component: pUBllO, pCl94,
pSl94, pSA2100, pEl94, pTl27, pUBH2,
pC221, pC223, and pABl24.
Appendix E-II. Saccharomyces

cerevisiae.

HV2. The following sterile strains of

Saccharomyces cerevisiae, all of which
have the ste-VC9 mutation, SHY1,
SHY2, SHY3, and SHY4. The following

plasmids are certified for use: YIpl,

YEp2, YEp4, YIp5, YEp6, YRp7, Yep20,
YEp21, YEp24, YIp25, Ylp26, YIp27,

YIp28, YIp29, Ylp30, YIp31, YIp32, and
YIp33.

Appendix E-III. Escherichia coli.

EK2 Plasmid Systems. The E. coli K-
12 strain chi-1776. The following

plasimids are certified for use: pSClOl,
pMB9, pBR313, pBR322, pDH24, pBR325,
pBR327, pGLlOl, pHBl. The following E.

coli/S. cerevisiae hybrid plasmids are

certified as EK2 vectors when used in E.

coli chi-1776 or in the sterile yeast
strains, SHYl, SHY2, SHY3 and SHY4:
YIpl, YEp2, YEp4, YIp5, YEp6, YRp7,
YEp20, YEp21, YEp24, YIp25, YIp26,

YIp27, YIp28, YIp29, YIp30,YIp31, YIp32,
YIp33.

EK2 Bacteriophage Systems. The
following are certified EK2 systems
based on bacteriophage lambda:

Vector Host

Xgt IV£S.XB' DPSOsopF.
DPSOsupF.

E cott K-12
DP50supF.
DP50 or DP50sopf.
DPS0 or DP50supF.
DP50 or DPbOsupF.
DP50supF.
DP50 or DPSOsupF.
DP50 or QP50sop/F.

XgttV£S.XB‘

XgtALO.XB
Charon 3A
Charon 4A
Charon 16A
Charon 21 A
Charon 23A
Charon 24A

E. coli K-12 strains chi-2447 and chi-

2281 are certified for use with lambda
vectors that are certified for use with
strain DP50 or DP50supF provided that

the su~ strain not be used as a

propagation host.

Appendix E-IV. Neurospora crassa.

HVl. The following specified strains

of Neurospora crassa which have been
modified to prevent aerial dispersion:

Ini (inositolless) strains 37102, 37401,

46316, 64001, and 09601.

Csp-1 strain UCLA37 and csp-2

strains FS 590, UCLA101 (these are

conidial separation mutants).

Eas strain UCLAT91 (an “easily

wettable" mutant).

Appendix E- V. Streptomyces.
HVl. The following Streptomyces

species: Streptomyces coelicolor, S.

lividans, S. parvulus, and S. griseus. The
following are accepted as vector

components of certified Streptomyces
HVl systems: Streptomyces plasmids
SCP2, SLP1.2, pIJlOl, actinophage phi

C31, and their derivatives.

Appendix E- VI. Pseudomonas putida.

HVl. Pseudomonas putida strain

KT2440 with plasmid vectors pKT262,
pKT263, and pKT264.

Appendix F—Containment Conditions

for Cloning of Genes Coding for the

Biosynthesis of Molecules Toxic for

Vertebrates

Appendix F-I. General Information.

Appendix F specifies the containment to

be used for the deliberate cloning of

gjfenes coding for the biosynthesis of

molecules toxic for vertebrates. The
cloning of genes coding for molecules

toxic for vertebrates that have an
LD&o of less than 100 nanograms per

kilogram body weight (e.g., microbial

toxins such as the botulinum toxins,

tetanus toxin, diphtheria toxin, Shigella

dysenteriae neurotoxin) is covered
under Section III—A—1 of the Guidelines

and requires RAC review and NIH and
IBC approval before initiation. No
specific restrictions shall apply to the

cloning of genes if the protein specified

by the gene has an LDso of 100

micrograms or more per kilogram of

body weight. Experiments involving

genes coding for toxic molecules with an
LDso of 100 micrograms or less per

kilogram body weight shall be registered

with ORDA prior to initiating the

experiments. A list of toxic molecules

classified as to LDso is available from
ORDA. Testing procedures for

determining toxicity of toxic molecules

not on the list are available from ORDA.
The results of such tests shall be
forwarded to ORDA which will consult

with the RAC Working Group on Toxins

proior to inclusion of the molecules on
the list (see Section IV—C—1—b—(2)—(e)).
Appendix F-II. Containment

Conditions for Cloning of Toxic

Molecule Genes in E. coli K-12.

Appendix F-II-A. Cloning of genes

coding for molecules toxic for

vertebrates that have an LDso in the

range of 100 nanograms to 1000

nanograms per kilogram body weight

(e.g., abrin, Clostridium perfringens

epsilon toxin) may proceed under
BL2 + EK2 or BL3 + EK1 containment
conditions.

Appendix F-ll-B. Cloning of genes for

the biosynthesis of molecules toxic for

vertebrates that have an LDso in the

range of 100 micrograms per kilogram

body weight may proceed under

BLl + EKl containment conditions (e.g.,

Staphylococcus aureus alpha toxin,

Staphylococcus aureus beta toxin, ricin,

Pseudomonas aeruginosa exotoxin A,

Bordatella pertussis toxin, the lethal

factor of Bacillus anthracis, the

Pasteurella pestis murine toxins, the

oxygen-labile hemolysins such as

streptolysin O, and certain neurotoxins

present in snake venoms and other

venoms)
Appendix F-Il-C. Some enterotoxins

are substantially more toxic when
administered enterally than

parenterally. The following enterotoxins

shall be subject to BLl + Ekl

containment conditions: cholera toxin,

the heat labile toxins of E. coli,

Klebsiella, and other related proteins

that may be identified by neutralization

with an antiserum monospecific for

cholera toxin, and the heat stable toxins

of E. coli and of Yersinia enterocolitica.

Appendix F-III. Containment
Conditions for Cloning of Toxic

Molecule Genes in Organisms Other
than E. coli K-12. Requests involving the

cloning of genes coding for molecules

toxic for vertebrates in host-vector

systems other than E. coli K-12 will be

evaluated by ORDA which will consult

with the Working Group on Toxins (see

Section IV-C-l-b-(3)-(f)).

Appendix F-IV. Specific Approvals.

Appendix F-IV-A. Permission is

granted to clone the Exotoxin A gene of

Pseudomonas aeruginosa under BLl

conditions in Pseudomonas aeruginosa

and in Pseudomonas putida.

Appendix F-IV-B. The pyrogenic

exotoxin type A (Tox A) gene of

Staphylococcus aureus may be cloned in

an HV2 Bacillus subtilis host-vector

system under BL3 containment

conditions.

Appendix F-IV-C. Restriction

fragments of Corynephage Beta carrying

the structural gene for diphtheria toxin

may be safely cloned in E. coli K-12 in

high containment Building 550 at the

Frederick Cancer Research Facility.

Laboratory practices and containment

equipment are to be specified by the

IBC. If the investigators wish to proceed

with the experiments, a prior review will

be conducted to advise NIH whether the

proposal has sufficient scientific merit to

justify the use of the NIH BL4 facility.

Appendix F-IV-D. The genes coding

for the Staphylococcus aureus

determinants, A, B, and F, which may be

implicated in toxic shock syndrome may
be cloned in E. coli K-12 under BL2 +
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EKl conditions. The Staphylococcus
aureus strain used as the donor is to be
alpha toxin minus. It is suggested that, if

possible, the donor Staphylococcus
aureus strain should lack other toxins

with LD»os in the range of one
microgram per kilogram body weight

such as the exfoliative toxin.

Appendix F-IV-E. Fragments F-l, E-2,

and F-3 of the diphtheria toxin gene
(tox) may be cloned in E. coli K-12
under BLl + EKl containment
conditions and may be cloned in

Bacillus subtilis host-vector systems
under BLl containment conditions.

Fragment F-l and fragment F-2 both

contain: (i) some or all of the

transcriptional control elements of tox;

(ii) the signal peptide: and (iii) fragment
A (the center responsible for ADP-
ribosylation of elongation factor 2).

Fragment F-3 codes for most of the non-
toxic fragment B of the toxin and
contains no sequences coding for any
portion of the enzymatically-active

fragment A moiety.

Appendix F-IV-F. The gene(s) coding
for a toxin (designated LT-like) isolated

from E. coli which is similar to the E.

coli heat labile enterotoxin (LT) with
respect to its activities and mode of

action but is not neutralized by
antibodies against cholera enterotoxin
or against LT from human or porcine E
coli strains, and sequences homologous
to the E. coli LT-like toxin gene may be
cloned under BLl + EKl conditions.
Appendix F-IV-G. Genes from Vibrio

fluvialis, Vibrio mimicus, and non 0-
1 Vibrio cholerae, specifying virulence
factors for animals, may be cloned
under BLl + EKl conditions. The
virulence factors to be cloned will be
selected by testing fluid induction in

suckling mice and Y-l mouse adrenal
cells.

Appendix F-IV-H. The intact

structural gene(s) of the Shiga-like toxin
from E. coli may be cloned in E coli K-
12 under BL3 -f EKl containment
conditions.

E. coli host-vector systems expressing
the Shiga-like toxin gene product may
be moved from BL3 + BL2 containment
conditions provided that: (1) the amount
of toxin produced by the modified host-
vector systems be no greater than that
produced by the positive control strain
933 E. coli 0157H7, grown and measured
under optimal conditions: and (2) the
cloning vehicle is to be an EKl vector
preferably belonging to the class of
poorly mobilizable plasmids such as
pBR322, pBR328, and pBR325.
Nontoxinogenic fragments of the

Shiga-like toxin structural gene(s) may
be moved from BL3 + EKl to BL2 +
F.Kl containment conditions or such
nontoxic fragments may be directly

cloned in E. coli K-12 under BL2 -t- EKl
conditions provided that the E. coli host-

vector systems containing the fragments

do not contain overlapping fragments

which together would encompass the

Shiga-like toxin structural gene(s).

Appendix F-IV-/. A hybrid gene in

which the gene coding for the

melanocyte stimulating hormone (MSH)
is joined to a segment of the gene
encoding diphtheria toxin may be safely

propagated in E. coli K-12 under BL4
containment in high containment

building 550 at the Frederick Cancer
Research Facility. If the investigators

wish to proceed with the experiment, a

prior review will be conducted to advise

NIH whether the proposal has sufficient

scientific merit to justify the use of the

NIH BlA facility. Before any of the

strains may be removed from the BL4
facility, data on their safety shall be
evaluated by the Working Group on
Toxins and the working group
recommendation shall be acted upon by
NIH.
Appendix F-IV-/. The gene segment

encoding the A subunit of cholera toxin

of Vibrio cholerae may be joined to the

transposons Tn5 and Tn5-131 and the

A-8ubunit:Tn5-131 hybrid gene cloned in

E. coli K-12 and V. cholerae under BLl
containment conditions.

Appendix G—Physical Containment

Appendix G-I. Standard Practices and
Training. The first principle of

containment is a strict adherence to

good microbiological practices(7-70).

Consequently, all personnel directly or

indirectly involved in experiments on
recombinant DNAs must receive

adequate instruction (see Sections IV-
B-l-e and IV-B-5-d). This shall, as a

minimum, include instructions in aseptic
techniques and in the biology of the

organisms used in the experiments so
that the potential biohazards can be
understood and appreciated.
Any research group working with

agents with a known or potential

biohazard shall have an emergency plan
which describes the procedures to be
followed if an accident contaminates
personnel or the environment. The PI

must ensure that everyone in the

laboratory is familiar with both the

potential hazards of the work and the

emergency plan (see Sections IV-B-3-d
and IV-B-5-e). If a research group is

working with a known pathogen for

which there is an effective vaccine, the
vaccine should be made available to all

workers. Where serological monitoring
is clearly appropriate, it shall be
provided (see Section IV-B-l-f).
The "Laboratory Safety Monograph"

and Biosafety in Microbiological and
Biomedical Laboratories(2) booklets

describe practices, equipment, and

facilities in detail.

Appendix G-II. Physical Containment

Levels. The objective of physical

containment is to confine organisms

containing recombinant DNA molecules

and thus to reduce the potential for

exposure of the laboratory worker,

persons outside of the laboratory, and
the environment to organisms containing

recombinant DNA molecules. Physical

containment is achieved through the use

of laboratory practices, containment

equipment, and special laboratory

design. Emphasis is placed on primary
means of physical containment which
are provided by laboratory practices

and containment equipment Special

laboratory design provides a secondary
means of protection against the

accidental release of organisms outside

the laboratory or to the environment.

Special laboratory design is used
primarily in facilities in which
experiments of moderate to high

potential hazards are performed.

Combinations of laboratory practices,

containment equipment, and special

laboratory design can be made to

achieve different levels of physical

containment. Four levels of physical

containment, which are designated as

BLl, BL2, BL3, and BL4, are described. It

should be emphasized that the

descriptions and assignments of

physical containment detailed below are

based on existing approaches to

containment of pathogenic-organisms^).

The National Cancer Institute describes

three levels for research on oncogenic
viruses which roughly correspond to our

BL2, BL3, and BL4 levels(d).

It is recognized that several different

combinations of laboratory practices,

containment equipment, and special

laboratory design may be appropriate

for containment of specific research

activities. The Guidelines, therefore,

allow alternative selections of primary
containment equipment within facilities

that have been designed to provide BL3
and BL4 levels of physical containment.

The selection of alternative methods of

primary containment is dependent,

however, on the level of biological

containment provided by the host-vector

system used in the experiment.

Consideration will also be given by the

Director, NIH, with the advice of the

RAC to other combinations which
achieve an equivalent level of

containment (see Section IV-C-l-b-(2)-
(b)).

Appendix G-Il-A. Biosafety Level 1

(BLl) (13).

Appendix C-II-A-1. Standard
Microbiological Practices.
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Appendix G-ll-A-l-a. Access to the

laboratory is limited or restricted at the

discretion of the laboratory director

when experiments are in progress.

Appendix G-II-A-l-b. Work surfaces
are decontaminated once a day and
after any spill of viable material.

Appendix G-II-A-l-c. All

contaminated liquid or solid wastes are

decontaminated before disposal.

Appendix G-II-A-l-d. Mechanical -

pipetting devices are used; mouth
pipetting is prohibited.

Appendix G-II-A-l-e. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area. Food may be stored in cabinets or

refrigerators designated and used for

this purpose only.

Appendix G-lI-A-l-f. Persons wash
their hands after they handle materials
involving organisms containing

recombinant DNA molecules, and
animals, and before leaving the

laboratory.

Appendix G-II-A-l-g. All procedures
are performed carefully to minimize the

creation of aerosols.

Appendix G-Il-A-l-h. It is

recommended that laboratory coats,

gowns, or uniforms be worn to prevent
contamination or soiling of street

clothes.

Appendix G-II-A-2. Special
Practices.

Appendix G-ll-A-2-a. Contaminated
materials that are to be decontaminated
at a site away from the laboratory are
placed in a durable leakproof container
which is closed before being removed
from the laboratory.

Appendix G-II-A-2-b. An insect and
rodent control program is in effect.

Appendix G-II-A-3. Containment
Equipment.

Appendix G-II-A-3-a. Special
containment equipment is generally not
required for manipulations of agents
assigned to Biosafety Level!.
Appendix G-II-A-4. Laboratory

Facilities.

Appendix G-II-A—4-a. The laboratory
is designed so that it can be easily

cleaned.

Appendix G-II-A—4—b. Bench tops are
impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

Appendix C-U-A—4-c. Laboratory
furniture is sturdy. Spaces between
benches, cabinets, and equipment are
accessible for cleaning.

Appendix G-ll-A-4-d. Each
laboratory contains a sink for hand-
washing.

Appendix G-Il-A-4-e. If the

laboratory has windows that open, they
are fitted with fly screens.

Appendix G-ll-B. Biosafety Level 2
(BL2)(U).

Appendix G-Il-B-I. Standard
Microbiological Practices.

Appendix G-11-B-l-a. Access to the

laboratory is limited or restricted by the

laboratory director when work with

organisms containing recombinant DNA
molecules is in progress.

Appendix G-Il-B-l-b. Work surfaces

are decontaminated at least once a day
and after any spill of viable material.

Appendix G-II-B-l-c. All

contaminated liquid or solid wastes are

decontaminated before disposal.

Appendix G-II-B-l-d. Mechanical
pipetting devices are used; mouth
pipetting is prohibited.

Appendix G-II-B-l-e. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area. Food may be stored in cabinets or

refrigerators designated and used for

this purpose only.

Appendix G-II-B-l-f. Persons wash
their hands after handling materials

involving organisms containing

recombinant DNA molecules, and
animals, and when they leave the

laboratory.

Appendix G-Il-B-l-g. All procedures
are performed carefully to minimize the

creation of aerosols.

Appendix G-II-B-l-b. Experiments of

lesser biohazard potential can be
carried out concurrently in carefully

demarcated areas of the same
laboratory.

Appendix G-II-B-2. Special Practices.

Appendix G-lI-B-2-a. Contaminated
materials that are to be decontaminated
at a site away from the laboratory are

placed in a durable leakproof container

which is closed before being removed
from the laboratory.

Appendix G-II-B-2-b. The laboratory

director limits access to the laboratory.

The director has the final responsibility

for assessing each circumstances and
determining who may enter or work in

the laboratory.

Appendix G-ll-B-2-c. The laboratory

director establishes policies and
procedures whereby only persons who
have been advised of the potential

hazard and meet any specific entry

requirements (e.g., immunization) enter

the laboratory or animal rooms.
Appendix G-II-B-2-d. When the

organisms containing recombinant DNA
molecules in use in the laboratory

require special provisions for entry (e.g.,

vaccination, a hazard warning sign

incorporating the universal biohazard

symbol is posted on the access door to

the laboratory work area. The hazard
warning sign identifies the agent, lists

the name and telephone number of the

laboratory director or other responsible

person(s), and indicates the special

requirement(s) for entering the

laboratory.

Appendix G-ll-B-2-e. An insect and
rodent control program is in effect.

Appendix G-lI-B-2-f. Laboratory

coats, gowns, smocks, or uniforms are

worn while in the laboratory. Before

leaving the laboratory for nonlaboratory

areas (e.g., cafeteria, library,

administrative offices), this protective

clothing is removed and left in the

laboratory or covered with a clean coat

not used in the laboratory.

Appendix G-lI-B-2-g. Animals not

involved in the work being performed
are not permitted in the laboratory.

Appendix G-ll-B-2-h. Special care is

taken to avoid skin contamination With

organisms containing recombinant DNA
molecules; gloves should be worn when
handling experimental animals and
when skin contact with the agent is

unavoidable.

Appendix C-/l-B-2-i. All wastes from

laboratories and animal rooms are

appropriately decontaminated before

disposal.

Appendix G-Il-B-2-j. Hypodermic
needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
diaphragm bottles. Only needle-locking

syringes or disposable syringe-needle

units (i.e., needle is integral to the

syringe) are used for the injection or

aspiration of fluids containing organisms

that contain recombinant DNA
molecules. Extreme caution should be

used when handling needles and
syringes to avoid autoinoculation and
the generation of aerosols during use

and disposal. Needles should not be

bent, sheared, replaced in the needle

sheath or guard or removed from the

syringe following use. The needle and
syringe should be promptly placed in a

puncture-resistant container and
decontaminated, preferably by
autoclaving, before discard or reuse.

Appendix G-ll-B-2-k. Spills and
accidents which result in overt

exposures to organisms containing

recombinant DNA molecules are

immediately reported to the laboratory

director. Medical evaluation,

surveillance, and treatment are provided

as appropriate and written records are

maintained.

Appendix G-II-B-2-1. When
appropriate, considering the agent(s)

handled, baseline serum samples for

laboratory and other at-risk personnel

are collected and stored. Additional

serum specimens may be collected

periodically depending on the agents'

handled or the function of the facility.
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Appendix G-lI-B-2-m. A biosafety

manual is prepared or adopted.
Personnel are advised of special

hazards and are required to read
instructions on practices and procedures
and to follow them.

Appendix G-ll-B-3. Containment
Equipment.
Appendix G-ll-B-3-a. Biological

safety cabinets (Class I or II) (see

Appendix G—III—12) or other appropriate

personal protective or physical

containment devices are used whenever
Appendix G-Il-B-3-a-(l). Procedures

with a high potential for creating

aerosols are conducted(75). These may
include centrifuging, grinding, blending,

vigorous shaking or mixing, sonic

disruption, opening containers of

materials whose internal pressures may
be different from ambient pressures,

inoculating animals intranasally, and
harvesting infected tissues from animals
or eggs.

Appendix G-II-B-3-a-(2). High
concentrations or large volumes of

organisms containing recombinant DNA
molecules are used. Such materials may
be centrifuged in the open laboratory if

sealed heads or centrifuge safety cups
are used and if they are opened only in

a biological safety cabinet.

Appendix G-1I-B-4. Laboratory
Facilities.

Appendix G—11-B—F-a. The laboratory
is designed so that it can be easily

cleaned.

Appendix G-II-B-4-b. Bench tops are
impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

Appendix G-II-B—4-c. Laboratory
furniture is sturdy and spaces between
benches, cabinets, and equipment are
accessible for cleaning.

Appendix G-II-B^t-d. Each
laboratory contains a sink for hand-
washing.

Appendix G-II-B-4-e. If the
laboratory has windows that open, they
are fitted with fly screens.
Appendix G-II-B—4-f. An autoclave

for decontaminating laboratory wastes
is available.

Appendix G-II-C. Biosafety Level 3
(BL3)(16).

Appendix G-Il-C-1. Standard
Microbiological Practices.
Appendix G—II-C-l-a. Work surfaces

are decontaiminated at least once a day
and after any spill of viable material.
Appendix G-Il-C-l-b. All

contaiminated liquid or solid wastes are
decontaminated before disposal.
Appendix G—11-C-l-c. Mechanical

pipetting devices are used; mouth
pipetting is prohibited.

Appendix G-lI-C-l-d. Eating,
drinking, smoking, storing food, and

applying cosmetics are not permitted in

the work area.

Appendix G-ll-C-l-e. Persons wash
their hands after handling materials

involving organisms containing

•recombinant DNA molecules, and
animals, and when they leave the

laboratory.

Appendix G-ll-C-l-f. All procedures

are performed carefully to minimize the

creation of aerosols.

Appendix G-II-C-l-g. Persons under

16 years of age shall not enter the

laboratory.

Appendix G-U-C-l-h. If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the same laboratory

concurrently with experiments requiring

BL3 level physical containment, they

shall be conducted in accordance with

all BL3 level laboratory practices.

Appendix G-lI-C-2. Special Practices.

Appendix G-Il-C-2-a. Laboratory
doors are kept closed when experiments
are in progress.

Appendix G-lI-C-2-b. Contaminated
materials that are to be decontaminated
at a site away from the laboratory are

placed in a durable leakproof container
which is closed before being removed
from the laboratory.

Appendix G-ll-C-2-c. The laboratory
director controls access to the

laboratory and restricts access to

persons whose presence is required for

program or support purposes. The
director has the final responsibility for

assessing each circumstance and
determining who may enter or work in

the laboratory.

Appendix G-ll-C-2-d. The laboratory
director establishes policies and
procedures whereby only persons who
have been advised of the potential

biohazard, who meet any specific entry

requirements (e.g., immunization), and
who comply with all entry and exit

procedures enter the laboratory or

animal rooms.
Appendix G-Il-C-2-e. When

organisms containing recombinant DNA
molecules or experimental animals are
present in the laboratory or containment
module, a hazard warning sign

incorporating the universal biohazard
symbol is posted on all laboratory and
animal room access doors. The hazard
warning sign identifies the agent, lists

the name and telephone number of the
laboratory director or other responsible
person(s), and indicates any special

requirements for entering the laboratory,
such as the need for immunizations,
respirators, or other personal protective
measures.
Appendix G-Il-C-2-f. All activities

involving organisms containing
recombinant DNA molecules are

conducted in biological safety cabinets

or other physical containment devices

within the containment module. No
work in open vessels is conducted on
the open bench.

Appendix G-lI-C-2-g. The work
surfaces of biological safety cabinets

and other containment equipment are

decontaminated when work with

organisms containing recombinant DNA
molecules is finished. Plastic-backed

paper toweling used on nonperforated

work surfaces within biological safety

cabinets facilitates clean-up.

Appendix G-II-C-2-h. An insect and
rodent control program is in effect.

Appendix G-Il-C-2-i. Laboratory
clothing that protects street clothing

(e.g., solid front and wrap-around
gowns, scrub suits, coveralls) is worn in

the laboratory. Laboratory clothing is

not worn outside the laboratory, and it

is decontaminated before being

laundered.

Appendix G-ll-C-2-j. Special care is

taken to avoid skin contamination with

contaminated materials; gloves should
be worn when handling infected animals
and when skin contact with infectious

materials is unavoidable.

Appendix G-II-C-2-k. Molded
surgical masks or respirators are worn
in rooms containing experimental

animals.

Appendix G-Il-C-2-1. Animals and
plants not related to the work being

conducted are not permitted in the

laboratory.

Appendix G-II-C-2-m. Laboratory
animals held in a BL3 area shall be
housed in partial-containment caging

systems, such as Horsfall units (77),

open cages placed in ventilated

enclosures, solid-wall and -bottom cages

covered by filter bonnets, or solid-wall

and -bottom cages placed on holding

racks equipped with ultraviolet in

radiation lamps an^ reflectors.

Note.—Conventional caging systems may
be used provided that all personnel wear
appropriate personal protective devices.

These shall include at a minimum wrap-
around gowns, head covers, gloves, shoe
covers, and respirators. All personnel shall

shower on exit from areas wh^ere these

devices are required.

Appendix G-II-C-2-n. All wastes
from laboratories and animal rooms are

appropriately decontaminated before

disposal.

Appendix G-II-C-2-o. Vacuum lines

are protected with high efficiency

particulate air (HEPA) filters and liquid

disinfectant traps.

Appendix G-lI-C-2-p. Hypodermic
needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
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diaphragm bottles. Only needle-locking

syringes and disposable syringe-needle

units (i.e., needle is integral to the

syringe) are used for the injection or

aspiration of fluids containing organisms
that contain recombinant DNA
molecules. Extreme caution should be
used when handling needles and
syringes to avoid autoinoculation and
the generation of aerosols during use
and disposal. Needles should not be
bent, sheared, replaced in the needle
sheath or guard or removed from the

syringe following use. The needle and
syringe should be promptly placed in a

puncture-resistant container and
decontaminated, preferably by
autoclaving, before discard or reuse.

Appendix G-II-C-2-q. Spills and
accidents which result in overt or

potential exposures to organisms
containing recombinant DNA molecules
are immediately reported to the

laboratory director. Appropriate medical
evaluation, surveillance, and treatment
are provided and written records are

maintained.

Appendix G-II-C-2-r. Baseline serum
samples for all laboratory and other at-

risk personnel should be collected and
stored. Additional serum specimens may
be collected periodically depending on
the agents handled or the function of the

laboratory.

Appendix G-U-C—C-2-b. A biosafety

manual is prepared or adopted.
Personnel are advised of special

hazards and are required to read
instructions on practices and procedures
and to follow them.

Appendix G-II-C-2-t. Alternative
Selection of Containment Equipment.
Experimental procedures involving a

host-vector system that provides a one-
step higher level of biological

containment then that specified can be
conducted in the BL3 laboratory using
containment equipment specified for the

BL2 level of physical containment.
Experimental procedures involving a

host-vector system that provides a one-
step lower level of biological

containment than that specified can be
conducted in the BL3 laboratory using
containment equipment specified for the
BL4 level of physical containment.
Alternative combination of containment
safeguards are shown in Table 1.

Appendix G-II-C-3. Containment
Equipment.
Appendix G-II-C-3-a. Biological

safety cabinets (Class I. II, or III) (see

Appendix G—III—12) or other appropriate
conbinations of personal protective or

physical containment devices (e.g.,

special protective clothing, masks,
gloves, respirators, centrifuge safety

cups, sealed centrifuge rotors, and
containment caging for animals) are

used for all activities with organisms
containing recombinant DNA molecules
which pose a threat of aerosol exposure.
These include: Manipulation of cultures

and of those clinical or environmental
materials which may be a source of

aerosols: the aerosol challenge of

experimental animals: and harvesting

infected tissues or fluids from
experimental animals and embryonate
eggs, and necropsy of experimental
animals.

Appendix G-ll-C-4. Laboratory
Facilities.

Appendix G-II-C—4-a. The laboratory

is separated from areas which are open
to unrestricted traffic flow within the

building. Passage through two sets of

doors is the basic requirement for entry

into the laboratory from access
corridors or other contiguous areas.

Physical separation of the high

containment laboratory from access

corridors or other laboratories or

activities may also be provided by a

double-doored clothes change room
(showers may be included), airlock, or

other access facility which requires

passage through two sets of doors

before entering the laboratory.

Appendix G-U-C-4-b. The interior

surfaces of walls, floors, and ceilings are

water resistant so that they can be
easily cleaned. Penetrations in these

surfaces are sealed or capable of being

sealed to facilitate decontaminating the

area.

Appendix G-ll-C-4-c. Bench tops are

impervious to water and resistant to

acids, alkalis, organic solvents, and
moderate heat.

Appendix G-II-C-4-d. Laboratory
furniture is sturdy and spaces between
benches, cabinets, and equipment are

accessible for cleaning.

Appendix G-LI-C-4-e. Each
laboratory contains a sink for hand-
washing. The sink is foot, elbow, or

automatically operated and is located

near the laboratory exit door.

Appendix G-Il-C-4-f. Windows in the

laboratory are closed and sealed.

Appendix G-II-C-4-g. Access doors

to the laboratory or containment module
are self-closing. '

Appendix G-H-C-4-h. An autoclave

for decontaminating laboratory wastes

is available preferably within the

laboratory.

Appendix C-ll-C-4-i. A ducted

exhaust air ventilation system is

provided. This system creates

directional airflow that draws air into

the laboratory through the entry area.

The exhaust air is not recirculated to

any other area of the building, is

discharged to the outside, and is

dispersed away from the occupied areas

and air intakes. Personnel must verify

that the direction of the airflow (into the

laboratory) is proper. The exhaust air

from the laboratory room can be
discharged to the outside without being

filtered or otherwise treated.

Appendix G-ll-C-4-j. The HEPA-
filtered exhaust air from Class I or Class

II biological safety cabinets is

discharged directly to the outside or

through the building exhaust system.

Exhaust air from Class I or II biological

safety cabinets may be circulated within

the laboratory if the cabinet is tested

and certified at least very twelve

months. If the HEPA-filtered exhaust air

from Class I or II biological safety

cabinets is to be discharged to the

outside through the building exhaust air

system, it is connected to this system in

a manner (e.g., thimble unit connection

(12) that avoids any interference with

the air balance of the cabinets or

building exhaust system.

Appendix G-II-D. Biosafety Level 4

(BL4J.

Appendix G-II-D-1. Standard
Microbiological Practices.

Appendix G-II-D-l-a. Work surfaces

are decontaminated at least once a day
and immediately after any spill of viable

material.

Appendix G-ll-D-l-b. Only
mechanical pipetting devices are used.

Appendix G-H-D-l-c. Eating,

drinking, smoking, storing food, and
applying cosmetics are not permitted in

the laboratory.

Appendix G-U-D-l-d. All procedures

are performed carefully to minimize the

creation of aerosols.

Appendix G-1I-D-2. Special

Practices.

Appendix G-lI-D-2-a. Biological

materials to be removed from the Class

III cabinets or from the maximum
containment laboratory in a viable or

intact state are transferred to a

nonbreakable, sealed primary container

and then enclosed in a nonbreakable,

sealed secondary container which is

removed from the facility through a

disinfectant dunk tank, fumigation

chamber, or an airlock designed for this

purpose.

Appendix G-II-D-2-b. No materials,

except for biological materials that are

to remain in a viable or intact state, are

removed from the maximum
containment laboratory unless they

have been autoclaved or

decontaminated before they leave the

facility. Equipment or material which

might be damaged by high temperatures

or steam is decontaminated by gaseous

or vapor methods in an airlock or

chamber designed for this purpose.

Appendix G-lI-D-2-c. Only persons

whose presence in the facility or
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individual laboratory rooms is required

for program or support purposes are

authoiized to enter. The supervisor has

the final responsibility for assessing

each circumstance and determining who
may enter or work in the laboratory.

Access to the facility is limited by
means of secure, locked doors;

accessibility is managed by the

laboratory director, biohazards control

officer, or other person responsible for

the physical security of the facility.

Before entering, persons are advised of

the potential biohazards and instructed

as to appropriated safeguards for

ensuring their safety. Authorized
persons comply with the instructions

and all other applicable entry and exit

procedures. A logbook signed by all

personnel indicates the date and time of

each entry and exit. Practical and
effective protocols for emergency
situations are established.

Appendix G-II-D-2-d. Personnel

enter and leave the facility only through

the clothing change and shower rooms.

Personnel shower each time they leave

the facility. Personnel use the airlocks to

enter or leave the laboratory only in an
emergency.

Appendix G-lI-D-2-e. Street clothing

is removed in the outer clothing change
room and kept there. Complete
laboratory clothing, including

undergarments, pants, and shirts or

jumpsuits, shoes, and gloves, is provided
and used by all personnel entering the

facility. Head covers are provided for

personnel who do not wash their hair
during the exit shower. When leaving
the laboratory and before proceeding
into the shower area, personnel remove
their laboratory clothing and store it in a

locker or hamper in the inner change
room.

Appendix G-II-D-2-f. When materials
that contain organisms containing
recombinant DNA molecules or

experimental animals are present in the
laboratory or animal rooms, a hazard
warning sign incorporating the universal
biohazard symbol is posted on all

access doors. The sign identifies the
agent, lists the name of the laboratory
director or other responsible person(s),
and indicates any special requirements
for entering the area (e.g., the need for

immunizations or respirators).

Appendix G-II-D-2-g. Supplies and
materials needed in the facility are
brought in by way of the double-doored
autoclave, fumigation chamber, or
airlock which is appropriately
decontaminated between each use.
After securing the outer doors,
personnel within the facility retrieve the
materials by opening the interior doors
or the autoclave, fumigation chamber, or

airlock. These doors are secured after

materials are brought into the facility.

Appendix G-II-D-2-h. An insect and

rodent control program is in effect.

Appendix G-ll-D-2-i. Materials (e.g.,

plants, animals, and clothing) not

related to the experiment being

conducted are not permitted in the

facility.

Appendix G-lI-D-2-j. Hypodermic

needles and syringes are used only for

parenteral injection and aspiration of

fluids from laboratory animals and
diaphragm bottles. Only needle-locking

syringes or disposable syringe-needle

units (i.e., needle is integral part of unit)

are used for the injection or aspiration

of fluids containing organisms that

contain recombinant DNA molecules.

Needles should not be bent, sheared,

replaced in the needle sheath or guard

or removed from the syringe following

use. The needle and syringe should be

placed in a puncture-resistant container

and decontaminated, preferably by
autoclaving before discard or reuse.

Whenever possible, cannulas are used
instead of sharp needles (e.g., gavage).

Appendix G-II-D-2-k. A system is set

up for reporting laboratory accidents

and exposures and employee
absenteeism and for the medical

surveillance of potential laboratory-

associated illnesses. Written records are

prepared and maintained. An essential

adjunct to such a reporting-surveillance

system is the availability of a facility for

quarantine, isolation, and medical care

of personnel with potential or known
laboratory associated illnesses.

Appendix G-II-D-2-I. Laboratory
animals involved in experiments
requiring BL4 level physical containment
shall be housed either in cages
contained in Class III cabinets or in

partial containment caging systems
(such as Horsfall units (11)), open cages
placed in ventilated enclosures, or solid-

wall and -bottom cages placed on
holding racks equipped with ultraviolet

irradiation lamps and reflectors that ars

located in a specially designed area in

which all personnel are required to wear
one-piece positive pressure suits.

Appendix G-II-D-2-m. Alternative

Selection of Containment Equipment.
Experimental procedures involving a

host-vector system that provides a one-
step higher level of biological

containment than that specified can be
conducted in the BL4 facility using

containment equipment requirements
specified for the BL3 level of physical
containment. Alternative combinations
of containment safeguards are shown in

Table I.

Appendix G-1I-D-3. Containment
Equipment.

Appendix G-lI-D-3-a. All procedures

within the facility with agents assigned

to Biosafety Level 4 are conducted in the

Class III biological safety cabinet or in

Class I or II biological safety cabinets

used in conjunction with one-piece

positive pressure personnel suits

ventilated by a life-support system.

Appendix G-II-D-4. Laboratory

Facilities.

Appendix G-II-D-4-a. The maximum
containment facility consists of either a

separate building or a clearly

demarcated and isolated zone within a

building. Outer and inner change rooms
separated by a shower are provided for

personnel entering and leaving the

facility. A double-doored autoclave,

fumigation chamber, or ventilated

airlock is provided for passage of those

materials, supplies, or equipment which
are not brought into the facility through

the change room.

Appendix G-II-D-4-b. Walls, floors,

and ceilings of the facility are

constructed to form a sealed internal

shell which facilitate fumigation and is

animal and insect proof. The internal

surfaces of this shell are resistant to

liquids and chemicals, thus facilitating

cleaning and decontamination of the

area. All penetrations in these structures

and surfaces are scaled. Any drains in

the floors contain traps filled with a

chemisal disinfectant of demonstrated

efficacy against the target agent, and
they are connected directly to the liquid

waste decontamination system. Sewer
and other ventilation lines contain

HEPA filters.

Appendix G-II-D-4-c. Internal facility

appurtenances, such as light fixtures, air

ducts, and utility pipes, are arranged to

minimize the horizontal surface area on
which dust can settle.

Appendix G-U-D-4-d. Bench tops have
seamless surfaces which are impervious

to water and resistant to acids, alkalis,

organic solvents, and moderate heat.

Appendix G-II-D-4-e. Laboratory

furniture is of simple and sturdy

construction, and spaces between
benches, cabinets, and equipment are

accessible for cleaning.

Appendix G-II-D-4-f. A foot, elbow, or

automatically operated hand-washing
sink is provided near the door of each
laboratory room in the facility.

Appendix G-II-D-4-g. If there is a

central vacuum system, it does not serve

areas outside the facility. In-line HEPA
filters are placed as near as practicable

to each use point or service cock. Filters

are installed to permit in-place

decontamination and replacement.

Other liquid and gas services to the

facility are protected by devices that

prevent backflow.
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Appendix G-ll-D-4-h. If water
fountains are provided, they are foot

operated and are located in the facility

corridors outside the laboratory. The
water service to the fountain is not

connected to the backflow-protected
distribution system supplying water to

the laboratory areas.

Appendix G-lI-D-4-i. Access doors to

the laboratory are self-closing and
lockable.

Appendix G-ll-D-4-j. Any windows
are breakage resistant.

Appendix G-ll-D-4-k. A double-doored
autoclave is provided for

decontaminating materials passing out

of the facility. The autoclave door which
opens to the area external to. the facility

is sealed to the outer wall and
automatically controlled so.that the

outside door can only be opened after

the autoclave “sterilization” cycle has
been completed.
Appendix G-II-D-4-1. A pass-through

dunk tank, fumigation chamber, or an
t quivalent decontamination method is

provided so that materials and
equipment that cannot be
decontaminated in the autoclave can be
safely removed from the facility.

Appendix G-II-D-4-m. Liquid effluents

from laboratory sinks, biological safety

cabinets, floors, and autoclave
chambers are decontaminated by heat
treatment before being released from the

maximum containment facility. Liquid

wastes from shower rooms and toilets

may be decontaminated with chemical
disinfectants or by heat in the liquid

waste decontamination system. The
procedure used for heat

decontamination of liquid wastes is

evaluated mechanically and biologically

by using a recording thermometer and
an indicator microorganism with a

defined heat susceptibility pattern. If

liquid wastes from the shower room are

decontaminated with chemical
disifectants, the chemical used is of
demonstrated efficacy against the target

or indicator microorganisms.
Appendix G-II-D-4-n. An individual

supply and exhaust air ventilation

system is provided. The system
maintains pressure differentials and
directional airflow as required to assure
flows inward from areas outside of the

facility toward areas of highest potential

risk within the facility. Manometers are

used to sense pressure differentials

between adjacent areas maintained at

different pressure levels. If a system
malfunctions, the manometers sound an
alarm. The supply and exhaust airflow

is interlocked to assure inward (or zero)

airflow at all times.

Appendix G-lI-D-4-o. The exhaust air

from the facility is filtered through
HEPA filters and discharged to the

outside so that it is dispersed away from

occupied buildings and air intakes.

Within the facility, the filters are located

as near the laboratories as practicable

in order to reduce the length of

potentially contaminated air ducts. The
filter chambers are designed to allow in

situ decontamination before filters are

removed and to facilitate certification

testing after they are replaced. Coarse

filters and HEPA filters are provided to

treat air supplied to the facility in order

to increase the lifetime of the exhaust

HEPA filters and to protect the supply

air system should air pressures become
unbalanced in the laboratory.

Appendix G-II-D-4-p. The treated

exhaust air from Class I and II biological

safety cabinets can be discharged into

the laboratory room environment or the

outside through the facility air exhaust

system. If exhaust air from Class I or II

biological safety cabinets is discharged

into the laboratory the cabinets are

tested and certified at 6-month intervals.

The treated exhaust air from Class HI
biological safety cabinets is discharged,

without recirculation through two sets

ofHEPA filters in series, via the facility

exhaust air system. If the treated

exhaust air from any of these cabinets is

discharged to the outside through the

facility exhaust air system, it is

connected to this system in a manner
(e.g., thimble unit connection [12]) that

avoids any interference with the air

balance of the cabinets or the facility

exhaust air system.

Appendix G-ITD-4-q. A specially

designed suit area may be provided in

the facility. Personnel who enter this

area wear a one-piece positive pressure

suit that is ventilated by a life-support

system. The life-support system includes

alarms and emergency backup breathing

air tanks. Entry to this area is through

an airlock fitted with airtight doors. A
chemcial shower is provided to

decontaminate the surface of the suit

before the worker leaves the area. The
exhaust air from the suit area is filtered

by two sets of HEPA filters installed in

series. A duplicate filtration unit,

exhaust fan, and an automatically

starting emergency power source are

provided. The air pressure within the

suit area is lower than that of any
adjacent area. Emergency lighting and

communication systems are provided.

All penetrations into the internal shell of

the suit area are sealed. A double-

doored autoclave is provided for

decontaminating waste materials to be

removed from the suit area.

Table 1.—Possible Alternate Combina-

tions of Physical and Biological Con-

tainment Safeguards

Ctaasdica-

bon of

physical

and
biological

contain-

ment

Alternate physical containment

Alternate

b*oiog*cal

contarv
ment

Labora-
tory

facilities

Labora-
tory

practice*

Contain-

ment
equipment

BL3/HV2 BL3 BL3 8L3 HV2
813 BL3 BL4 HV1

BL3/HV1 BL3 BL3 8L3 HV1
BL3 BL3 8L2 HV2'

BL4/HV1 BL4 8L4 BL4 HV1
0L4 BL4 0L3 HV2

Appendix G—III—Footnotes and References

of Appendix G.

(7)

Laboratory Safety at the Center for

Disease Control (Sept. 1974). U.S. Department

of Health Education and Welfare Publication

No. CDC 75-8118.

(2) Biosafety in Microbiological and
Biomedical Laboratories, 1st Edition (March

1984), U.S. Department of Health and Human
Services, Public Health Service, Centers for

Disease Control, Atlanta, Georgia 30333, and
National Institutes of Health, Bethesda,

Maryland 20205.

(3) National Cancer Institute Safety

Standards for Research Involving Oncogenic
Viruses (Oct. 1974). U.S. Department of

Health, Education and Welfare Publication

No. (NIH) 75-790.

(4) National Institutes of Health

Biohazards Safety Guide (1974). U.S.

Department of Health, Education, and

Welfare, Public Health Service, National

Institutes of Health. U.S. Government Printing

Office, Stock No. 1740-00383.

(5) Biohazards in Biological Research

(1973). A. Heilman, M. N. Oxman, and R.

Pollack (ed.) Cold Spring Harbor Laboratory.

(ff) Handbook of Laboratory Safety (1971).

2nd Edition. N.V. Steere (ed.). The Chemical

Rubber Co., Cleveland.

(7) Bodily, J. L. (1970). General

Administration of the Laboratory, H. L
Bodily, E. L Updyke, and ). O. Mason (eds.),

Diagnostic Procedures tor Bacterial, Mycotic

and Parasitic Infections. American Public

Health Association, New York, pp. 11-28.

(8) Darlow. H .M. (1969). Safety in the

Microbiological Laboratory. In
J.

R. Norris

and D. W. Robbins (ed.). Methods in

Microbiology. Academic Press, Inc., New
York, pp. 169-204.

(9) The Prevention of Laboratory Acquired

Infection (1974). C. H. Collins, E. C. Hartley,

and R. Pilsworth. Public Health Laboratory

Service, Monograph Series No. 6.

(10) Chatigny, M. A. (1961). Protection

Against Infection in the Microbiological

Laboratory: Devices and Procedures. In W.
W. Umbreit (ed.). Advances in Applied

Microbiology. Academic Press, New York,

N.Y. 3:131-192.

(11) Horsfall, F. L. Jr., and J.
H. Baner

(1940). Individual Isolation of Infected

Animals in a Single Room.
J.
Bact. 40, 569-

580.

(12) Biological safety cabinets referred to in

this section are classified as Class l, Class II,

or Class III cabinets. A Class I is a ventilated
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cabinet for personnel protection having an

inward flow of air away from the operator.

The exhaust air from this cabinet is filtered

through a high-efficicncy particulate air

(HEPA) filter. This cabinet is used in three

operational modes: (1) With a full-width open
front, (2) with an installed front closure panel

(having four 8-inch diameter openings)

without gloves, and (3) with an installed front

closure panel equipped with arm-length

rubber gloves. The face velocity of the

inward flow of air through the full-width open
front is 75 feet per minute or greater.

A Class II cabinet is a ventilated cabinet

for personnel and product protection having

an open front with inward air flow for

personnel protection, and HEPA filtered mass
recirculated air flow for product protection.

The cabinet exhaust air is filtered through a

HEPA filter. The face velocity of the inward
flow of air through the full-width open front is

75 feet per minute or greater. Design and
performance specifications for Class II

cabinets have been adopted by the National

Sanitation Foundation, Ann Arbor, Michigan.

A Class /// cabinet is a closed front

ventilated cabinet of gas-tight construction

which provides the highest level of personnel

protection of all biohazard safety cabinets.

The interior of the cabinet is protected from
contaminants exterior to the cabinet. The
cabinet is fitted with arm-length rubber
gloves and is operated under a negative

pressure of at least 0.5 inches water guage.

All supply air is filtered through HEPA filters.

Exhaust air is filtered through two HEPA
filters or one HEPA filter and incinerator

before being discharged to the outside

environment. National Sanitation Foundation
Standard 49. 1976. Class II (Laminar Flow)
Biohazard Cabinetry. Ann Arbor, Michigan.

(73)

Biosafety Level 1 is suitable for work
involving agents of no known or minimal
potential hazard to laboratory personnel and
the environment. The laboratory is not
separated from the general traffic patterns in

the building. Work is generally conducted on
open bench tops. Special containment
equipment is not required or generally used.
Laboratory personnel have specific training
in the procedures conducted in the laboratory
and are supervised by a scientist with

general training in microbiology or a related

science (see Appendix G—III—2).

(74) Biosafety Level 2 is similar to Level 1

and is suitable for work involving agents of

moderate potential hazard to personnel and

the environment. It differs in that: (1)

Laboratory personnel have specific training

in handling pathogenic agents and are

directed by competent scientists; (2) access to

the laboratory is limited when work is being

conducted; and (3) certain procedures in

which infectious aerosols are created are

conducted in biological safety cabinets or

other physical containment equipment (see

Appendix G—III—2).

(75) Office of Reseach Safety, National

Cancer Institute, and the Special Committee

of Safety and Health Experts. 1978.

"Laboratory Safety Monograph: A
Supplement to the NIH Guidelines for

Recombinant DNA Research." Bethesda,

Maryland, National Institutes of Health.

(76) Biosafety Level 3 is applicable to

clinical, diagnostic, teaching, research, or

production facilities in which work is done
with indigenous or exotic agents which may
cause serious or potentially lethal disease as

result of exposure by the inhalation route.

Laboratory personnel have specific training

in handling pathogenic and potentially lethal

agents and are supervised by competent
scientists who are experienced in working

with these agents. All procedures involving

the manipulation of infectious material are

conducted within biological safety cabinets

or other physicial containment devices or by
personnel wearing appropriate personal

protective clothing and devices. The
laboratory has special engineering and design

features. It is recognized, however, that many
existing facilities may not have all the facility

safeguards recommended for Biosafety Level

3 (e.g., access zone, sealed penetrations, and
directional airflow, etc.). In these

circumstances, acceptable safety may be
achieved for routine or repetitive operations

(e.g., diagnostic procedures involving the

propagation of an agent for identification,

typing, and susceptibility testing) in

laboratories where facility features satisfy

Biosafety Level 2 recommendations provided
the recommended “Standard Microbiological

Practices," “Special Practices," and

"Containment Equipment" for Biosafety Level

3 are rigorously followed. The decision to

implement this modification of Biosafety

Level 3 recommendations should be made
only by the laboratory director (see Appendix

G—III—2).

Appendix H—Shipment

Recombinant DNA molecules

contained in an organism or virus shall

be shipped only as an etiologic agent

under requirements of the U.S. Public

Health Service, and the U.S. Department

of Transportation (Section 72.3, Part 72,

Title 42, and Sections 173.386-.388, Part

173, Title 49, U.S. Code of Federal

Regulations (CFR)) as specified below:

Appendix H-l. Recombinant DNA
molecules contained in an organism or

virus requiring BLl, BL2, or BL3 physical

containment, when offered for

transportation or transported, are

subject to all requirements of Section

72.3(a)-(e), Part 72, Title 42 CFR, and
Sections 173.386-.388, Part 173, Title 49

CFR.

Appendix H~II. Recombinant DNA
molecules contained in an organism or

virus requiring BL4 physical

containment, when offered for

transportation or transported, are

subject to the requirements listed above
under Appendix H-I and are also

subject to Section 72.3(f), Part 72, Title

42 CFR.

Appendix H-III. Information on
packaging and labeling of etiologic

agents is shown in Figures 1, 2, and 3.

Additional information on packaging

and shipment is given in the

“Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Recombinant DNA Research," available

from the Office of Recombinant DN/
Activities and in Biosafety in

Microbiological and Biomedical

Laboratories (see Appendix G—III—2j

[282]



46286 Federal Register / Vol. 49, No. 227 / Friday, November 23, 1984 / Notices

FIGURE t

PACKAGING AND
LABELING OF
ETIOLOGIC AGENTS

FIGURE 2

CROSS SECTION

OF FROFER PACKING

The Intern*t« Shipment of Etiologic Agents (42 CFR, Part
72) was revised July 21. 1980 to provide for packaging and
labeling requirements for etiologic agents and certain other
materials shipped in interstate traffic.

Figures 1 and 2 diagram the packaging and labeling of etio-

logic agents in volumes of lets than 50 ml. in accordance with
the provisions of subparagraph 72.3 (a) of the cited regula-
tion. Figure illustrates the color and size of the label, de-
cried In subparagraph 72.3 (d) (1 - 5) of the regulations,
which shall be affixed to all shipments of etiologic agents.

For further Information on any provision of this regulation
contact:

Centers for Disease Control
Attn: Biohazards Control Office
1600 Clifton Road
Atlanta, Georgia 30333

Telephone: 404-329-3883
FTS—236-3883

FIGURE 3

ETIOLOGIC AGENTS-. .

BIOMEDICAL
MATERIAL

V-Y TN CASE OF OAMA'GE

fX:*? OR LEAKAGE-
^Notify r

. oiRccTpR -cpc V:.;.

; t ' .ATI AfiTA C EbAp PA'.;.-’

; Api/63 a-s 3f3V > ^7 .

Appendix 1—Biological Containment

(See also Appendix E.)

Appendix /-/. Levels of Biological
Containment. In consideration of
biological containment, the vector
(plasmid, organelle, or virus) for the

recombinant DNA and the host
(bacterial, plant, or animal cell) in which
the vector is propagated in the

laboratory will be considered together.

Any combination of vector and host
which is to provide biological

containment must be chosen or

constructed so that the following types
of “escape" are minimized: (i) survival

of the vector in its host outside the

laboratory, and (ii) transmission of the

vector from the propagation host to

other nonlaboratory hosts.

The following levels of biological

containment (HV, or Host- Sector,

systems) for prokaryotes will be

established: specific criteria will depend
on the organisms to be used.

Appendix 1-I-A. HVl. A host-vector

system which provides a moderate level

of containment. Specific system are:

Appendix I-l—A-1. EKl. The host is

always E. coli K-12 or a derivative

thereof, and the vectors include

nonconjugative plasmids (e.g., pSClOl,
ColEl, or derivatives thereof(7-7)) and
variants of bacteriophage, such as

lambda(5-/5). The E. coli K-12 hosts

shall not contain conjugation-proficient

plasmids, whether autonomous or

integrated, or generalized transducing

phages.

Appendix l-l-A-2. Other HVl. Hosts
and vectors shall be, at a minimum,
comparable in containment to E. coli K-
12 with a non conjugative plasmid or

bacteriophage vector. The data to be
considered and a mechanism for

approval of such HVl systems are

described below (Appendix I—II).

Appendix I-I-B. HV2. These are host-

vector systems shown to provide a high

level of biological containment as

demonstrated by data from suitable

tests performed in the laboratory.

Excape of the recombinant DNA either

via survival of the organisms or via

transmission of recombinant INA to

other organisms should be less than

Vio G58 under specified conditions.

Specific systems are:

Appendix 1-I-B-l. For EK2 host-

vector systems in which the vector is a

plasmid, no more than one in 10* host

cells should be able to perpetuate a

cloned DNA fragment under the

specified nonpermissive laboratory

conditions designed to represent the

natural environment, either by survival

of the original host or as a consequences
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of transmission of the cloned DNA
fragment.

Appendix I-l-B-2. For EK2 host-

vector systems in which the vector is a

phage, no more than one in 10* phage
particles should be able to perpetuate a

cloned DMA fragment under the

specified nonpermissive laboratory

conditions designed to represent the

natural environment either: (it) as a

prophage (in the inserted or plasmid

form) in the laboratory host used for

phage propagation or (ii) by surviving in

natural environments and transferring a

cloned DNA fragment to other hosts (or

their resident prophages).

Appendix /-//. Certification ofHost-

Vector Systems.

Appendix I-II-A. Responsibility. HVl
systems other than E. coli K-12 and HV2
host-vector systems may not be

designated as such until they have been
certified by the Director, NIH.
Application for certification of a host-

vector system is made by written

application to the Office of Recombinant
DNA Activities, National Institutes of

Health, Building 31, Room 3B10,

Bethesda, Maryland 20205.

Host-vector systems that are proposed
for certification will be reviewed by the

RAC (see Section IV—C—1—b—(1)—(e)).

This will first involve review of the data
on construction, properties, and testing

of the proposed host-vector system by a

working group composed on one or more
members of the RAC and other persons
chosen because of their expertise in

evaluating such data. The committee
will then evaluate the report of the

working group and any other available
information at a regular meeting. The
Director, NIH, is responsible for

certification after receiving the advice of
the RAC. Minor modifications of

existing certified Host-vector systems
where the modifications are of minimal
or no consequence to the properties
relevant to containment may be certified

by the Director, NIH, without review by
the RAC (see Section IV—C—1—b—(3)—(c)).
When new host-vector systems are

certified, notice of the certification will

be sent by ORDA to the applicant and to

all IBCs and will be published in the
Recombinant DNA Technical Bulletin.

Copies of a list of all currently certified

host-vector systems may be obtained
from ORDA at any time.

The Director, NIH, may at any time
rescind the certification of any host-
vector system (see Section IV-C-l-b-
(3)-(d)). If certification of a host-vector
system is rescinded, NIH will instruct
investigators to transfer cloned DNA
into a different system or use the clones
at a higher physical containment level
unless NIH determines that the already

constructed clones incorporate adequate

biological containment.

Certification of a given system does

not extend to modifications of either the

host or vector component of that system.

Such modified systems must be

independently certified by the Director,

NIH. If modifications are minor, it may
only be necessary for the investigator to

submit data showing that the

modifications have either improved or

not impaired the major phenotypic traits

on which the containment of the system

depends. Substantial modifications of a

certified system require the submission

of complete testing data.

Appendix I-Il-B. Data to be

Submitted for Certification.

Appendix 1-I1-B-1. HVl Systems
Other than E. coli K-12.The following

types of data shall be submitted,

modified as appropriate for the

particular system under consideration:

(i) a description of the organism and
vector; the strain’s natural habitat and
growth requirements; its physiological

properties, particularly those related to

its reproduction and survival and the

mechanisms by which it exchanges
genetic information; the range of

organisms with which this organism
normally exchanges genetic information

and what sort of information is

exchanged; and any relevant

information on its pathogenicity or

toxicity; (ii) a description of the history

of the particular strains and vectors to

be used, including data on any
mutations which render this organism
less able to survive or transmit genetic

information; and (iii) a general

description of the range of experiments
contemplated with emphasis on the

need for developing such an HVl
system.

Appendix I-lI-B-2. HV2 Systems.
Investigators planning to request HV2
certification for host-vector systems can
obtain instructions from ORDA
concerning data to be submitted(74-15).

In general, the following types of data
are required: (i) description of

construction steps with indication of

source, properties, and manner of

introduction of genetic traits; (ii)

quantitative data on the stability of

genetic traits that contribute to the

containment of the system; (iii) data on
the survival of the host-vector system
under nonpermissive laboratory

conditions designed to represent the

relevant natural environment; (iv) Data
on transmissibility of the vector and/or
a cloned DNA fragment under both
permissive and nonpermissive
conditions; (v) data on all other

properties of the system which affect

containment and utility, including

information on yields of phage or

plasmid molecules, ease of DNA
isolation, and ease of transfection or

transformation; and (vi) in some cases,

the investigator may be asked to submit

data on survival and vector

transmissibility from experiments in

which the host-vector is fed to

laboratory animals and human subjects.

Such in vivo data may be required to

confirm the validity of predicting in vivo

survival on the basis of in vitro

experiments.

Data must be submitted in writing to

ORDA. Ten to twelve weeks are

normally required for review and
circulation of the data prior to the

meeting at which such data can be
considered by the RAC. Investigators

are encouraged to publish their data on
the construction, properties, and testing

of proposed HV2 systems prior to

consideration of the system by the RAC
and its subcommittee. More specific

instructions concerning the type of data

to be submitted to NIH for proposed EK2
systems involving either plasmids or

bacteriophage in E. coli K-12 are

available from ORDA.

Appendix I—III—Footnotes and References of

Appendix I
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for Cloning and Amplification of DNA. Proc.

Nat. Acad. Sci. USA 71. 3455-3459.

(
2)

Wensink, P. C., D. J. Finnegan, J. E.

Donelson, and D. S. Hogness (1974). A System

for Mapping DNA Sequences in the

Chromosomes of Drosophila Melanogaster.

Cell 3, 315-335.

(,i) Tanaka, T„ and B. Weisblum (1975).
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Appendix
J—Federal Interagency

Advisory Committee on Recombinant

I

DNA Research

Appendix J-I. Federal Interagency
Advisory Committee. The Federal

Interagency Advisory Committee on
Recombinant DNA Research advises the

Secretary of the Department of Health
and Human Services, the Assistant

Secretary for Health, and the Director,

National Institutes of Health, on the

coordination of those aspects of all

Federal programs and activities relating

to recombinant DNA research. The
committee provides for communication
and exchange of information necessary
to maintain adequate coordination of
such programs and activities. The
committee is responsible for facilitating

compliance with a uniform set of

guidelines in the conduct of this

research in the public and private

sectors and, where warranted, to

suggest administrative or legislative

proposals.

The Director of the NIH, or his

designee, serves as chairman, and the

committee includes representation from
all Departments and Agencies whose
programs involve health functions or

responsibilities as determined by the

Secretary.

Departments and agencies which have
representation on this committee as of

December 1980 are:

Department of Agriculture

Department of Commerce
Department of Defense
Department of Energy
Environmental Protection Agency
Executive Office of the President

Department of Health and Human
Services

Office of the Assistant Secretary for

Health
Centers for Disease Control
Food and Drug Administration
National Institutes of Health
Department of the Interior

Department of Justice

Department of Labor
National Aeronautics and Space

Administration

National Science Foundation
Nuclear Regulatory Commission
Department of State

Department of Transportation
Arms Control and Disarmament Agency
Veterans Administration

At the second meeting of the

committee on November 23, 1976, all of

the Federal agencies endorsed the

Guidelines, and Departments which
support or conduct recombinant DNA
research agreed to abide by the

Guidelines}!).

Appendix J—II.—Footnote of Appendix J

(!) Minutes of the First eight meetings of the

Federal Interagency Advisory Committee on
Recombinant DNA Research are reproduced
in Recombinant DNA Research, Volume 2,

Documents Relating to “NIH Guidelines for
Research Involving Recombinant DNA
Molecules,"June 1976—November 1977.

Appendix K—Physical Containment for

Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules

This part of the Guidelines specifies

physical containment guidelines for

large-scale (greater than 10 liters of

culture) research or production involving

viable organisms containing

recombinant DNA molecules. It shall

apply to large-scale research or

production activities as specified in

Section III—B—5 of the Guidelines.

AlLprovisions of the Guidelines shall

apply to large-scale research or

production activities with the following

modifications:
• Appendix K shall replace Appendix

G when quantities in excess of 10 liters

of culture are involved in research or

production.
• The institution shall appoint a

Biological Safety Officer (BSO) if it

engages in large-scale research or

production activities involving viable

organisms containing recombinant DNA
molecules. The duties of the BSO shall

include those specified in Section IV-B-
4 of the Guidelines.

• The institution shall establish and
maintain a health surveillance program
for personnel engaged in large-scale

research or production activities

involving viable organisms containing

recombinant DNA molecules which

require BL3 containment at the

laboratory scale. The program shall

include: preassignment and periodic

physical and medical examinations;

collection, maintenance and analysis of

serum specimens for monitoring

serologic changes that may result from

the employee’s work experience; and
provisions for the investigation of any
serious, unusual or extended illnesses of

employees to determine possible

occupational origin.

Appendix K-I. Selection ofPhysical
Containment Levels. The selection of

the physical containment level required

for recombinant DNA research or

production involving more than 10 liters

of culture is based on the containment

guidelines established in Part III of the

Guidelines. For purposes of large-scale

research or production, three physical

containment levels are established.

These are referred to as BLl-LS, BL2-
LS, and BL3-LS. The BL-LS level of

physical containment is required for

large-scale research or production of

viable organisms containing

recombinant DNA molecules which
require BLl containment at the

laboratory scale. (The BLl-LS level of

physical containment is recommended
for large-scale research or production of

viable organisms for which BLl is

recommended at the laboratory scale

such as those described in Appendix C.)

The BL2-LS level of physical

containment is required for large-scale

research or production of viable

organisms containing recombinant DNA
molecules which require BL2
containment at the laboratory scale. The
BL3-LS level of physical containment is

required for large-scale research or

production of viable organisms

containing recombinant DNA molecules

which require BL3 containment at the

laboratory scale. No provisions are

made for large-scale research or

production of viable organisms

containing recombinant DNA molecules

which require BL4 containment at the

laboratory scale. If necessary, these

requirements will be established by NIH
on an individual basis.

Appendix K-II. BLl-LS Level.

Appendix K-II-A. Cultures of viable

orgainsma containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessel used for the

propagation and growth of cultures) or

other primary containment equipment

(e.g., biological safety cabinet containing

a centrifuge used to process culture

fluids) which is designed to reduce the

potential for escape of viable organisms.

Volumes less than 10 liters may be

handled outside of a closed system or

other primary containment equipment
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provided all physical containment

requirements specified in Appendix G-
II—A of the Guidelines are met.

Appendix K-ll-B. Culture fluids

(except as allowed in Appendix K-Il-C)

shall not be removed from a closed

system or other primary containment

equipment unless the viable orgainsms
containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has

been demonstrated to be effective using

the organism that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K-tl-C. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of culture fluids from one closed

system to another shall be done in a

manner which minimizes the release of

aerosols or contamination of exposed
surfaces.

Appendix K-Il-D. Exhaust gases

removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to minimize the release of viable

organisms containing recombinant DNA
molecules to the environment.

Appendix K-II-E. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or
other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be efffective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-II-F. Emergency plans
required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-III. BL2-LS Level.

Appendix K-lII-A. Cultures of viable
organisms containing recombinant DNA
molecules shall be handled in a closed
system (e.g., closed vessel used for the
propagation and growth of cultures) or
other primary containment equipment
(e.g., Class III biological safety cabinet
containing a centrifuge used to process
culture fluids) which is designed to

prevent the escape of viable organisms.
Volumes less than 10 liters may be
handled outside of a closed system or
other primary containment equipment
provided all physical containment
requirements specified in Appendix G-
il-B of the Guidelines are met.

Appendix K-/II-B. Culture fluids

(except as allowed in Appendix K—III—C)
shall not be removed from a closed

system or other primary containment

equipment unless the viable organisms

containing recombinant DNA molecules

have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has

been demonstrated to be effective using

the organism that will serve as the host

for propagating the recombinant DNA
molecules.

Appendix K-I1I-C. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of cultures fluids from one
closed system to another shall be done
in a manner which prevents the release

of aerosols or contamination of exposed
surfaces.

Appendix K-III-D. Exhaust gases

removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration)

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.
Appendix K-llI-E. A closed system or

other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

procedure is one which has been
demonstrated to be effective using the

organism that will serve as the host for

propagating the recombinant DNA
molecules.

Appendix K-III-F. Rotating seals and
other mechanical devices directly

associated with a closed system used
for the propagation and growth of viable

organisms containing recombinant DNA
molecules shall be designed to prevent
leakage or shall be fully enclosed in

ventilated housings that are exhausted
through filters which have efficiencies

equivalent to HEPA filters or through
other equivalent treatment devices.

Appendix K-III-G. A closed system
used for the propagation and growth of

viable organisms containing
recombinant DNA molecules and other
primary containment equipment used to

contain operations involving viable

organisms containing recombinant DNA
molecules shall include monitoring or

sensing devices that monitor the

integrity of containment during
operations.

Appendix K-III-H. A closed system
used for the propagation and growth of
viable organisms containing
recombinant DNA molecules shall be

tested for integrity of the containment

features using the organism that will

serve as the host for propagating

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms

containing recombinant DNA molecules

and following modification or

replacement of essential containment

features. Procedures and methods used

in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be
maintained on file.

Appendix K-IIl-I. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
permanently identified. This

identification shall be used in all records

reflecting testing, operation, and
maintenance and in all documentation
relating to use of this equipment for

research or production activities

involving viable organisms containing

recombinant DNA molecules.

Appendix K-III-J. The universal

biohazard sign shall be posted on each
closed system and primary containment
equipment when used to contain viable

organisms containing recombinant DNA
molecules.

Appendix K-III-K. Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-IV. BL3-LS Level.

Appendix K-IV-A. Cultures of viable

organisms containing recombinant DNA
molecules shall be handled in a closed

system (e.g., closed vessels used for the

propagation and growth of cultures) or

other primary containment equipment
(e.g., Class III biological safety cabinet

containing a centrifuge used to process

culture fluids) which is designed to

prevent the escape of viable organisms.

Volumes less than 10 liters may be
handled outside of a closed system
provided all physical containment
requirements specified in Appendix G-
II—C of the Guideliness are met.

Appendix K-IV-B. Culture fluids

(except as allowed in Appendix K-IV-
C) shall not be removed from a closed

system or other primary containment
equipment unless the viable organisms
containing recombinant DNA molecules
have been inactivated by a validated

inactivation procedure. A validated

inactivation procedure is one which has
been demonstrated to be effective using

the organisms that will serve as the host

for propagating the recombinant DNA
molecules.
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Appendix K-JV-C. Sample collection

from a closed system, the addition of

materials to a closed system, and the

transfer of culture fluids from one closed

system to another shall be done in a

manner which prevents the release of

aerosols or contamination of exposed
I surfaces.

Appendix K-IV-D. Exhaust gases

removed from a closed system or other

primary containment equipment shall be
treated by filters which have efficiencies

equivalent to HEPA filters or by other

equivalent procedures (e.g., incineration

to prevent the release of viable

organisms containing recombinant DNA
molecules to the environment.
Appendix K-IV-K A closed system or

other primary containment equipment
that has contained viable organisms

containing recombinant DNA molecules
shall not be opened for maintenance or

other purposes unless it has been
sterilized by a validated sterilization

procedure. A validated sterilization

;

procedure is one which has been
demonstrated to be effective using the

organisms that will serve as the host for

propagating the recombinant DNA
i molecules.

Appendix K-IV-F. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
operated so that the space above the

culture level will be maintained at a

pressure as low as possible, consistent

|

with equipment design, in order to

maintain the integrity of containment
features.

Appendix K-IV-G. Rotating seals and
other mechanical devices directly

associated with a closed system used to

contain viable organisms containing

recombinant DNA molecules shall be
designed to prevent leakage or shall be
fully enclosed in ventilated housings
that are exhausted through filters which
have efficiencies equivalent to HEPA
filters or through other equivalent

treatment devices.

Appendix K-IV-H. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules and other

primary containment equipment used to

contain operations involving viable

organisms containing recombinant DNA
molecules shall include monitoring or

sensing devices that monitor the

integrity of containment during

operations.

Appendix K-IV-I. A closed system

I

used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
tested for integrity of the containment
features using the organisms that will

serve as the host for propagating the

recombinant DNA molecules. Testing

shall be accomplished prior to the

introduction of viable organisms
containing recombinant DNA molecules

and following modification or

replacement of essential containment
features. Procedures and methods used
in the testing shall be appropriate for the

equipment design and for recovery and
demonstration of the test organism.

Records of tests and results shall be

maintained on file.

Appendix K-IV-J. A closed system
used for the propagation and growth of

viable organisms containing

recombinant DNA molecules shall be
permanently identified. This

identification shall be used in all records

reflecting testing, operation, and
maintenance and in all documentation
relating to the use of this equipment for

research production activities involving

viable organisms containing

recombinant DNA molecules.

Appendix K-IV-K. The universal

biohazard sign shall be posted on each
dosed system and primary containment

equipment when U9ed to contain viable

organisms containing recombinant DNA
molecules.

Appendix K-IV-L Emergency plans

required by Section IV-B-3-f shall

include methods and procedures for

handling large losses of culture on an
emergency basis.

Appendix K-IV-M. Closed systems

and other primary containment
equipment used in handling cultures of

viable organisms containing

recombinant DNA molecules shall be
located within a controlled area which
meets the following requirements:

Appendix K-IV-M-1. The controlled

area shall have a separate entry area.

The entry area shall be a double-doored

space such as an air lock, anteroom, or

change room that separates the

controlled area from the balance of the

facility.

Appendix K-IV-M-2. The surfaces of

walls, ceilings, and floors in the

controlled area shall be such as to

permit ready cleaning and
decontamination.
Appendix K-IV-M-3. Penetrations

into controlled area shall be sealed to

permit liquid or vapor phase space

decontamination.
Appendix K-fV-M-4. All utilities and

service or process piping and wiring

entering the controlled area shall be

protected against contamination.

Appendix K-IV-M-5. Hand-washing
facilities equipped with foot, elbow, or

automatically operated valves shall be

located at each major work area and
near each primary exit.

Appendix K-IV-M-6. A shower
facility shall be provided. This facility

shall be located in close proximity to the

controlled area.

Appendix K-1V-M-7. The controlled

area shall be designed to preclude

release of culture fluids outside the

controlled area in the event of an

accidental spill or release from the

closed systems or other primary

containment equipment.

Appendix K-IV-M-8. The controlled

area shall have a ventilation system that

is capable of controlling air movement.
The movement of air shall be from areas

of lower contamination potential to

areas of higher contamination potential.

If the ventilation system provides

positive pressure supply air, the system

shall operate in a manner that prevents

the reversal of the direction of air

movement or shall be equipped with an

alarm that would be actuated in the

event that reversal in the direction of air

movement were to occur. The exhaust

air from the controlled area shall not be

recirculated to other areas of the

facility. The exhaust air from the

controlled area may be discharged to

the outdoors without filtration or other

means for effectively reducing an

accidental aerosol burden provided that

it can dispersed clear of occupied

buildings and air intakes.

Appendix K-IV-M-. The following

personnel and operational practices

shaH be required:

Appendix K-lV-M-1. Personnel entry

into the controlled area shall be through

the entry area specified in Appendix K-
1V-M-1.
Appendix K-IV-M-2. Persons entering

the controlled area shall exchange or

cover their personal clothing with work
garments such as jumpsuits, laboratory

coats, pants and shirts, hear cover, and

shoes or shoe covers. On exit from the

controlled area the work clothing may
be stored in a locker separate from that

used for personal clothing or discarded

for laundering. Clothing shall be

decontaminated before laundering.

Appendix K-IV-N-3. Entry into the

controlled area during periods when
work is in progress shall be restricted to

those persons required to meet program

or support needs. Prior to entry all

persons shall be informed of the

operating practices, emergency

procedures, and the nature of the work
conducted.

Appendix K-IV-N-4. Persons under 18

years shall not be permitted to enter the

controlled area.

Appendix K-IV-M-5. The universal

biohazard sign shall be posted on entry

doors to the controlled area and all

internal doors when any work involving

the organism is in progress. This

includes periods when decontamination
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procedures are in progress. The sign

posted on the entry doors to the

controlled area shall include a statement

of agents in use and personnel

authorized to enter the controlled area.

Appendix K-IV-N-6. The controlled

area shall be kept neat and clean.

Appendix K-IV-N-7. Eating, drinking,

smoking, and storage of food are

prohibited in the controlled area.

Appendix K-IV-N-8. Animals and
plants shall be excluded from the

controlled area.

Appendix K-IV-N-9. An effective

insect and rodent control program shall

be maintained.

Appendix K-IV-N-10. Access doors

to the controlled area shall be kept

closed, except as necessary for access,

while work is in progress. Serve doors

leading directly outdoors shall be sealed

and locked while work is in progress.

Appendix K-IV-N-11. Persons shall

wash their hands when leaving the

controlled area.

Appendix K-IV-N-12. Persons
working in the controlled area shall be
trained in emergency procedures.

Appendix K-IV-N-13. Equipment and
materials required for the management
of accidents involving viable organisms
containing recombinant DNA molecules
shall be available in the controlled area.

Appendix K-IV-N-14. The controlled

area shall be decontaminated in

accordance with established procedures
following spills or other accidental

release of viable organisms containing
recombinant DNA molecules.

Appendix L—Release Into the

Environment of Certain Plants

Appendix L-l. General Information.
Appendix L specifies conditions under
which certain plants as specified below,
may be approved for release into the

environment. Experiments in this

category cannot be initiated without
submission of relevant information on
the proposed experiment to NIH, review
by the RAC Plant Working Group, and
specific approval by NIH. Such
experiments also require the approval of
the IBC before initiation. Information on
specific experiments which have been
approved will be available in ORDA
and will be listed in Appendix L—III

when the Guidelines are republished.

Experiments which do not meet the

specifications of Appendix L-Il fall

under Section III—A and require RAC
review and NIH and IBC approval

before initiation.

Appendix L-Il. Criteria Allowing

Review by the RAC Plant Working

Group Without the Requirement for Full

RAC Review. Approval may be granted

by ORDA in consultation with the Plant

Working Group without the requirement

for full RAC review (IBC review is also

necessary) for growing plants containing

recombinant DNA in the field under the

following conditions:

Appendix L-1I-A. The plant species is

a cultivated crop of a genus that has no

species known to be a noxious weed.
Appendix L-II-B. The introduced

DNA consists of well-characterized

genes containing no sequences harmful

to humans, animals, or plants.

Appendix L-II-C. The vector consists

of DNA: (i) From exempt host-vector

systems (Appendix C): (ii) from plants of

the same or closely related species; (iii)

from nonpathogenic prokaryotes or

nonpathogenic lower eukaryotic plants;

(iv) from plant pathogens only if

sequences resulting in production of

disease symptoms have been deleted; or

(v) chimeric vectors constructed from
sequences defined in (i) to (iv) above.

The DNA may be introduced by any
suitable method. If sequences resulting

in production of disease symptoms are

retained for purposes of introduciang the

DNA into the plant, greenhouse-grown
plants must be shown to be free of such
sequences before such plants,

derivatives, or seed from them can be
used in field tests.

Appendix L-II-D. Plants are grown in

controlled access fields under specified

conditions appropriate for the plant

under 6tudy and the geographical
location. Such conditions should include

provisions for using good cultural and
pest control practices, for physical
isolation from plants of the same species

outside of the experimental plot in

accordance with pollination

characteristics of the species, and for

further preventing plants containing

recombinant DNA from becoming
established in the environment. Review
by the IBC should include an appraisal
by scientists knowledgeable of the crop,

its production practices, and the local

geographical conditions. Procedures for

assessing alterations in and the spread

of organisms containing recombinant

DNA must be developed. The results of

the outlined tests must be submitted for

review by the IBC. Copies must also be

submitted to the Plant Working Group of

the RAC.
Appendix L-lll. Specific Approvals.

As of publication of the revised

Guidelines, no specific proposals have

been approved. An updated list may be

obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Building 31, Room
3B10, Bethesda, Maryland 20205.

Dated: November 15, 19fl4.

OMB’8 "Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic

Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every federal

program would be included as many
federal agencies, as well as private

organizations, both national and

international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of

Federal Domestic Assistance are

affected.

[FR Doc. 84-30668 Filed 11-21-84; 8:45 em|

BILLING COO€ 4140-01-44

James B. YVyngaarden, M.D.,

Director, National Institutes ofHealth.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Request
for Public Comment on "Points to

Consider In the Design and
Submission of Human Somatic-Celt

Gene Therapy Protocols"

agency: National Institutes of Health.

PHS, DHHS.
ACTION: Request for public comment.

SUMMARY: This notice publishes for

public comment "Points to Consider in

the Design and Submission of Human
Somatic-Cell Gene Therapy Protocols"

which was prepared by the Working
Group on Human Gene Therapy of the

National Institutes of Health (NIH)

Recombinant DNA Advisory Committee
(RAC).

dates: Comments must be received by

February 21, 1985.

address: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3B10,

National Institutes of Health. Bethesda.

Maryland 20205. All comments received

in timely response to this notice will be

considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities, Building

31, Room 3B10, National Institutes of

Health, Bethesda, Maryland 20205 (301)

496-6051.

SUPPLEMENTARY INFORMATION:

Background

At its April 11, 1983, meeting, the NIH
Recombinant DNA Advisory Committee
(RAC) endorsed a proposal to form a

working group to comment and report to

RAC on the "Report on the Social and
Ethical Issues of Genetic Engineering
with Human Beings" issued by the

President's Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.
The President's Commission began its

study in September 1980 ir. response to a

request of the President's Science
Advisor. Concern had been expressed
earlier that year by the Nation’s three

major religious associations that no
governmental body was “exercising

adequate oversight or control, nor
addressing the fundamental ethical

questions in a major way." The
Commission’s report, issued in

November 1982, concluded that

continuing oversight of the field is

desirable and suggested that one

possible oversight mechanism could be

revising RAC's responsibilities.

The RAC Working Group for

Development of Response to President's

Commission's Report on Social and

Ethical Issues met at the NIH on June 24.

1983, and prepared a proposal for

consideration by the full RAC at its

September 19, 1983, meeting.

The working group's primary

recommendations were that:

1. The membership of the RAC be

modified to include adequate

representation to deal credibly with

these issues.

2. Procedures should be developed for

the coordinate consideration of

experiments involving the use of

recombinant DNA technology in humans
by the Institutional Review Boards

(IRBs), the Office for Protection from

Research Risks (OPRR), the Food and
Drug Administration (FDA), the

Institutional Biosafety Committees
(IBCs), the Office of Recombinant DNA
Activities (ORDA), and the

Recombinant DNA Advisory Committee
(RAC).

3. The NIH Guidelines for Research
Involving Recombinant DNA Molecules

should be reviewed for their adequacy
and clarity in dealing with human
experimentation.

The RAC discussed this proposal at

its September 19, 1983, meeting. It was
noted that the recommendations were
based on several premises. These are:

(1) There is currently no other national

body that deals with ethical issues in

the biomedical field; (2) RAC's expertise

would be supplemented by adding
experts in the ethical issues of using

human subjects: and (3) RAC would
review proposals on a case-by-case

basis in response to investigator-

initiated research. RAC’s review would
supplement review by IBCs and IRBs.

The RAC unanimously accepted the

working group's recommendations. The
RAC Working Group on Social and
Ethical Issues (formerly called the RAC
Working Group for Development of

Response to President's Commissions'
Report on Social and Ethical Issues) met
at the NIH on December 13. 1983. The'
working group requested that the

following modifications to the

Guidelines be published for comment
and be considered by the RAC at its

February 1984 meeting.

1.

A new Section III—A—4 would be
added to Section III—A. Experiments
that Require RAC Review and NIH and
IRC Approval Before Initiation, of the

NIH Guidelines for Research Involving

Recombinant DNA Molecules:

III—A—4. Deliberate transfer of recombinant

DNA or DNA derived from recombinant DNA
into human subjects. The requirement for

RAC review should not be considered to

preempt any other required review of

experiments with human subjects. IRB review

of the proposal should be completed before

subission to NIH.

2. Section III—B—4—b of Section III—B—4.

Recombinant DNA Experiments
Involving Whole Animals or Plants,

would be footnoted. Section III—B—4—

b

reads as follows:

III—B—4—b. For all experiments involving

whole animals and plants and not covered by
III-B-4-a, the appropiate containment will be

determined by the IBC.

3. A footnote concerning Section III—

B-4-b of Section III—B—4, Recombinant
DNA Experiments Involving Whole
Animals of Plants would be added to

Section V, Footnotes and References of
Sections 1-lV, as follows:

For recombinant DNA experiments

involving human subjects, see Section III—A—

4.

In addition, the Working Group on
Social and Ethical Issues suggested that

a working group composed of 9

members (including Chair) be formed to

conduct initial review of proposals for

experiments involving human subjects

submitted to the RAC. Individuals w*ith

expertise in basic science, clinical

medicine, law, and ethics would be
appointed to the working group. Liaison

members from the Food and Drug
Administration and the Office for

Protection from Research Risks would
also be appointed. The working group
might use as resource material reports

such as "Splicing Life" prepared by the

President's Commission for the Study of

Ethical Problems in Medicine and
Biomedical and Behavioral Research.

The working group proposal was
published in the January 5. 1984, Federal

Register (49 FR 696). No comments were
received during the comment period.

The RAC discussed this proposal at

its February 6. 1984, meeting. It was
pointed out that the phrase “or DNA
derived from recombinant DNA” was
included in the proposed Section III—A—

4

to keep coverage under this Section of

the Guidelines even if the DNA to be
introduced into the human subject is

first cleaved from the vector and,

therefore, no longer "recombinant
DNA."
By a vote of fifteen in favor, none

opposed, and two abstentions, the RAC
recommended that the changes in the
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Guidelines proposed by the working
group and published in the January 5.

1984, Federal Register be accepted.

This recommendation was accepted

by the Director, NIAID. in a notice

published in the April 25. 1984, Federal

Register (49 FR 17844). However,
concerns were raised about the intended

scope of the new Section III—A—4; e.g.,

would this language be construed to

cover feeding of bacteria containing

recombinant DNA or the administration

of vaccines containing recombinant

DNA to human subjects. On checking

with members of the Working Croup on
Social and Ethical Issues, the Director,

NIAID, verified that it was their intent

to include under Section III—A—4 only

experiments in which the intent is to

modify stably the genome of cells of a

human subject and not experiments

involving feeding of bacteria containing

recombinant DNA or the administration

of vaccines containing recombinant

DNA. The following clarifying footnote

was. therefore, added to Section III—A—4:

Section III—A—4 only covers those

experiments in which the intent is to modify

stably the genome of cells of a human
subject. Other experiments involving

recombinant DNA in human subjects such as

feeding of bacteria containing recombinant

UNA or the administration of vaccines

containing recombinant DNA are not covered

in Section III—A

—

4 of the Guidelines.

In addition, appropriate clarifying

language was added to the new footnote

concerning Section III—B—4—b.

The RAC Working Group on Human
Gene Therapy held its first meeting

(open to the public) on October 12, 1984.

At the October 29, 1984. RAC meeting,

the Chair of the working group

presented a progress report and a draft

outline of the Points to Consider in the

Design and Submission of Human
Somatic-Cell Gene Therapy Protocols.

At a second meeting (open to the public)

held on november 16, 1984, the working
group further refined the document that

follows. The draft that emerged from the

November 10 meeting was circulated to

all members of the RAC and the working
group for comments, and numerous
suggested changes were incorporated

into the document.

The Working Group on Human Gene
Therapy is comprised of three

laboratory scientists, three clinicians,

three ethicists, three lawyers, two
specialists in public policy, and a

representative of the public. The group
is assisted by an executive secretary,

three liaison members, and a consultant.

The names and Institutional affiliations

of these persons follow:

Recombinant DNA Advisory Committee

Working Croup on Human Conn
Therapy

Chair

Wallers, LeRoy, Ph.D.

Center for Bioethics, Kennedy
Institute of Ethics, Georgetown
University, Washington, D.C. 20057

202-625-2386

ANDERSON W. French, M.D.
laboratory of Molecular Hematology,

National Heart, Lung, 4 Blood
Institute, National Institutes of

Health, 10/7D18, Bethesda,

Maryland 20205, 301 496-5844

AREEN, Judity, J.D.

Georgetown University Law Center.

600 New Jersey Avenue, NW„
Washington, D.C. 20001, 202 624-

8203

CAPRON, Alexander, LLB.
The Law Center, University of

Southern California. Los Angeles.

California 90089-0071, 213 743-6473

CHILDRESS. James F„ Ph.D.

Wilson Center, 1000 Jefferson Drive,

SW., Washington, D.C. 20560. 202

357-2279

GOROVITZ, Samuel Ph.D.

Department of Philosophy, University

of Maryland, 1131 Skinner Hall,

College Park. Maryland 20742, 301

454-2851

GOTTESMAN. Susan K.. Ph.D.

laboratory of Molecular Biology,

National Cancer Institute, 37/4B09,

National Institutes of Health,

Bethesda, Maryland 20205, 301 496-

3524
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Department of Science, Technology, 4
Public Affairs, Mail Code Q060,
University of California, San Diego,

La Jolla, California 92093, 619 452-

3352

MAHONEY, Maruice
J..

M.D.
Department of Human Genetics, Yale

University, 333 Cedar Street. 305

WWW, New Haven, Connecticut

06510, 203 785-2661

MITCHELL, Robert E., LLB. (Ex-officio)

Attorney at Law, 13915 San Antonio
Drive, Norwalk, California 90650,

213 863-8736

MOTULSKY. Arno G.. M.D.
Department of Medicine, University of

Washington, Seattle, Washington
98195, 206 543-3593

MURRAY. Robert F.. M.D.
Division of Medical Genetics, Howard

University, Box 75, 520 W Street,

NW„ Washington. D.C. 20059, 202

636-6382

RICH, Robert F„ Ph.D.

School of Urban 4 Public Affairs.

Carnegie-Mellon University,

Pittsburgh, Pennsylvania 15213, 412

578-8783

VARMUS. Harold. Ph.D.

Department of Microbiology.

University of California, San
Francisco, California 94143, 4t5 666-

2824

WITHERBY, Anne R.. B.S.

2 Commonwealth Avenue, Boston,

Massachusetts 02118, 617 247-0123

Executive Secretary

GARTLAND. William
J.. Jr.. Ph.D.

Office of Recombinant DNA
Activities, National Institute of

Allergy 4 Infectious Diseases,

National Institutes of Health,

Bethesda, Maryland 20205 301 496-

6051

Consultant

TEMIN, Howard M.. Ph.D.

Department of Oncology, McArdle
Laboratory for Cancer Research,

University of Wisconsin, Madison,
Wisconsin 53706, 608 202-1209

Liaison Representatives

McCarthy, Charles Ph.D.

Office of Protections from Research
Risks, Office of the Director,

National Institutes of Health, 31/
4B09, Bethesda, Maryland 20205, 301
496-7005

MILLER, Henry, I., M.D.

Office of Biologies, Food and Drug
Administration, HFN-823, 8800
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Points to Consider in the Design and
Submission ofHuman Somatic-Cell

Gene Therapy Protocols

The following “Points to Consider"
document prepared by the RAC
Working Group on Human Gene
Therapy is now published for public

comment and is being sent to all

Institutional Review Boards (IRB) for

comment. Comments received will be

circulated to all RAC and working group

members. The working group will then

meet to review the public comments.
The "Points to Consider” document and
the public comments received will be
considered at the next RAC meeting.
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Points To Consider in the Design and

Submission of Human Somatic-Cell Gene
Therapy Protocols

lforking Group on Human Gene Therapy

AYH Recombinant DXA Advisory Committee

Outline

Introduction

I. Description of Proposal

A. Objectives and ra’ionale of the

proposed research

B. Reseach design, anticipated risks and

benefits

1. Structure and characteristics of the

biological system

2. Preclinical studies, including risk

assessment studies

3. Clinical procedures, including patient

monitoring

4. Public-health considerations

5. Qualifications of investigators,

adequacy of laboratory and clinical

facilities

C. Selection of subjects

D. Informed consent

E. Privacy and confidentiality

II. Social Issues

A. Provision of accurate information to the

public

B. Timely communication of reseach

methods and results to investigators and

clinicians

C. Other concerns of society

III. Requested documentation

A. Original protocol

B. IRB and IBC minutes and
recommendations

C. One-page abstract of gene therapy

protocol

D. Curricula vitae for professional

personnel

E. Responses to the questions raised in

these "Points to Consider"

F. Indication of other federal agencies to

which the protocol is being submitted

C. Other pertinent material

Points to Consider in the Design and
Submission of Human Somatic-Cell

Gene Therapy Protocols

Introduction

Experiments in which recombinant
DNA 1

is introduced into cells of a

human subject with the intent of stably

modifying the subject’s genome are

covered by Section III-A-4 of the

National Institutes of Health (NIH)
Guidelines for Research Involving

Recombinant DNA Molecules (49 FR
46266). Section III—A—4 requires such

experiments to oe reviewed by the NIH
Recombinant DNA Advisory Committee
(RAC) and approved by the NIH. RAC
consideration of each proposal will

follow publication of a precis of the

proposal in the Federal Register, an

‘ Experiments using retroviruses (RNA) as vectors

are also covered by the NIH Guidelines for

Research Involving Recombinant DNA Molecules
and hence by this document. Section III-A-4 applies

to both recombinant DNA and DNA derived from
recombinant DNA.

opportunity for public comment, and

review of the proposal by a working

group of the RAC. RAC
recommendations on each proposal will

be forwarded to the NIH Director for a

decision, which will then be published

in the Federal Register. In accordance

with Section IV-C-l-B of the NIH
Guidelines, the NIH Director may
approve proposals only if he finds that

they present “no significant risk to

health or the environment."

In general, it is expected that somatic-

cell gene therapy protocols will not

present a risk to the environment as the

recombinant DNA is expected to be

confined to the human subject.

Nevertheless, item I-B—4-b of the

“Points to Consider" document asks the

researchers to address specifically this

point.

This document is intended to provide

guidance in preparing proposals for NIH
consideration under Section III-A-4. Not

every point mentioned in the document
will necessarily require attention in

every proposal. It is expected that the

document will be considered for

revision at least annually as experience

in evaluating proposals accumulates.

A proposal will be considered by the

RAC only after the protocol has been

approved by the local Institutional

Biosafety Committee (IBC) and by the

Ideal Institutional Review Board (IRB) in

accordance with Department of Health

and Human Service regulations for the

protection of human subjects (45 CFR.

Part 46). If a proposal involves children,

special attention should be paid to

Subpart D of these regulations. The IRB

and IBC. may at their discretion,

condition their approval on further

specific deliberation by the RAC and its

working group. Consideraion of gene

therapy proposals by the RAC may
proceed simultaneously with review by
any other involved federal agencies

(e.g.. the Food and Drug Administration)

provided that the RAC is notified of the

simultaneous review. The committee

expects that the first proposals

submitted for RAC review will contain

no proprietary information on trade

secrets; therefore, the review will be
open to the public. The public review of

these protocols will serve to educate the

public not only on the technical aspects

of the proposals but also on the meaning
and significance of the research.

The clinical application of

recombinant DNA techniques to human
gene therapy raises two general kinds of

questions. Part I of this document deals
with the short-term risks and benefits of

the proposed research to the patient 5

and to other people as well as with

issues of equity in the selection of

subjects, informed consent, and privacy

and confidentiality. In Part II,

investigators are requested to address

broader ethical and social issues

pertaining to the research and its longer-

term implications. These broader

questions go beyond the usual purview
of IRBs and reflect the kinds of public

concerns discussed by a recent

presidential commission in its report

entitled Splicing Life: The Social and
Ethical Issues of Genetic Engineering
with Human Beings. Responses to the

questions raised in these “Points to

Consider" should be in the form of

either written answers or references to

specific sections of the protocol or other

documentation which accompanies the

proposal. In addition. Part III of the

"Points to Consider’-’ summarizes other

documentation that will assist the RAC
and its working group in their review of

gene therapy proposals.

I. Description ofProposal

A. Objectives and rationale of the

proposed research. State concisely the

overall objectives and rationale of the

proposed study. Please provide

information on the following specific

points:

1. Why the disease selected for

treatment by means of gene therapy a

good candidate for such treatment?

2. Describe the natural history and
range of expression of the disease

selected for treatment. In your view, are

the usual effects of the disease

predictable enough to allow for

meaningful assessment of the results of

gene therapy?

3. is the protocol designed to prevent

all manifestations of the disease, to halt

the progression of the disease after

symptoms have begun to appear, or to

reverse manifestations of the disease in

seriously ill victims?

4. What alternative therapies exist? In

what groups of patients are these

therapies effective? What are their

relative advantages and disadvantages

as compared with the proposed gene
therapy?

B. Research design, anticipated risks

and benefits. 1 . Structure and
characteristics of the biological system.

Provide a full description of the methods
and reagents to be employed for gene
delivery and the rationale for their use.

The following are specific points to be
addressed:

*The term “patient" and its variants are used in

the text as a shorthand designation for “patient-

subject."
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a. What is the structure of the cloned

DNA that will be used?

(1) Describe the gene (genomic or

cDNA), the bacterial plasmid or phage

vector, and the delivery vectory (if any).

Provide complete sequence analysis or a

detailed restriction map of the total

constuct.

(2) What regulatory elements does the

construct contain (e.g.. promoters,

enhancers, polyadenylation sites,

replication origins, etc.)?

(3) Describe the Steps used to derive

the DNA construct.

b. What is the structure of the

material that will be administered to the

patient?

(1) Describe the preparation and
structure of all materials that will be

given to the patient or used to treat the

patient's cells.

(a) If DNA. what is the purity (both in

terms of being a single DNA species and
in terms of other contaminants)? What
tests have been used and what is the

sensitivity of the tests?

(b) If a virus, how is it prepared from

the DNA construct? In what cell is the

virus grown (any special features)?

What medium and serum are used? How
is the virus purified? What is its

structure and purity? What steps are

being taken (and assays used with their

sensitivity) to detect and eliminate any
contaminating materials (DNA, proteins,

etc.) or contaminating viruses or other

organisms in the cells or serum?

(2) Describe any other material to be

used in preparation of the material to be

administered to the patient. For

example, if a viral vector is proposed,

what is the nature of the helper virus or

cell line? If carrier particles are to be

used! what is the nature of these?

2.

Preclinical studies, including risk-

assessment studies. Describe the

experimental basis (derived from tests

in cultured cells and laboratory animals)

for claims about the efficacy and safety

of the proposed system for gene
delivery.

a. Laboratory studies of the delivery

system. (1) What cells are the intended

recipients of gene therapy? If recipient

cells are to be treated in vitro and
returned to the patient, how will the

cells be characterized before and after

treatment? What is the theoretical and
practical basis for assuming that only

the treated cells will act as recipients?

(2) Is the delivery system efficient in

the sense that it results in the insertion

of the desired unrearranged DNA
sequences into an adequate number of

the patient's cells?

(3) How is the structure of the added
DNA sequences monitored and what is

the sensitivity of the analysis? Is the

added DNA extrachromosomal or

integrated?

(4)

How many copies are inserted per

cell? How stable is the inserted DNA
both in terms of its continued presence
and its structural stability?

b. Laboratory studies ofgene
expression. Is the inserted gene
expressed? To what extent is expression
only from the desired gene (and not from
the surrounding DNA)?

In what percentage of cells does
expression occur? Is the product
biologically active? What percentage of

normal activity results from the inserted

gene? Is the gene expressed in cells

other than the target cells? If so, to what
pxtent?

c. Laboratory studies pertaining to the

safety of the delivery/expression

system. (1) If a retroviral system is used:

(a) What cell types have been infected

with the retroviral vector preparation?

Which cells, if any. produce infectious

particles?

(b) How stable are the retroviral

vector and the resulting provirus against

loss, rearrangement, recombination, or

mutation? What information is available

on how much rearrangement or

recombination with endogenous or other

viral sequences is likely to occur in the

patient's cells? What steps have been
taken in designing the vector to

minimize instability or variation? What
laboratory studies have been performed
to check for stability, and what is the

sensitivity of the analyses?

(c) What laboratory evidence is

available concerning potential harmful

effects of the treatment, e.g.,

malignancy, harmful mutations,

regeneration of infectious particles, or

immune responses? What steps have
been taken in designing the vector to

minimize pathogenicity? What
laboratory studies have been performed

to check for pathogenicity, and what is

the sensitivity of the analyses?

(d) Is there evidence from animal

studies that vector DNA has entered

untreated cells or specifically germline

cells? What is the sensitivity of the

analyses?
(e) Has a protocol similar to the one

proposed for a clinical trial been carried

out in non-human primates and with

what results? Specifically, is there any
evidence that the retroviral vector has

recombined with any endogenous or

other viral sequences in the animals?

(2) If a non-retroviral delivery system

is used: What animal studies have been

done to determine if there are

pathological or other undesirable

consequences of the protocol (including

insertion of DNA into cells other than

those treated)? What tests have been

used and what is their sensitivity?

3.

Clinical procedures, including

patient monitoring. Describe the

treatment that will be administered to

patients and the diagnostic methods that

will be used to monitor the success or

failure of the treatment.

a. Will cells (e.g., bone marrow cells)

be removed from patients and treated in

vitro in preparation for gene therapy? If

so, what kinds of cells will be removed
from the patients, how many, how often,

and at what intervals?

b. Will patients be treated to

eliminate or reduce the number of cells

containing malfunctioning genes (e.g..

through radiation or chemotherapy)
prior to gene therapy?

c. What treated cells (or vector/DNA
combination) will be given to patients in

the attempt to administer gene therapy?

How will the treated cells be

administered? What volume of cells will

be used? Will there be single or multiple

treatments? If so, over what period of

time?

d. What are the clinical endpoints of

the study? How will patients be

monitored to assess specific effects of

the treatment on the disease? What is

the sensitivity of the analyses? How
frequently will follow-up studies be
done? How long will patient follow-up

continue?

e. What are the major potential

beneficial and adverse effects of

treatment that you anticipate? What
measures will be taken in an attempt to

control or reverse these adverse effects

if they occur? Compare the probability

and magnitude of potential adverse

effects on patients with the probability

and magnitude of deleterious

consequences from the disease if gene
therapy is not performed.

f. Serious adverse effects of treatment

should be reported immediately to both

your local IRB the and NIH Office for

Protection from Research Risks (phone:

301-496-7005).

g. Reports regarding the general

progress of patients should be filed at

six-month intervals with both your local

IRB and the NIH Office of Recombinant
DNA Activities (phone: 301-496-6051).

These twice-yearly reports should

continue for a sufficient period of time

to allow observation of all major effects

(at least three to five years).

h. If a treated patient dies, will an

autopsy be requested? If so, please

indicate what special studies, if any,

will be performed.

4.

Public health considerations.

Describe the potential benefits and
hazards of the proposed therapy to

persons other than the patients being

treated.
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a. What potential benefits or hazards

are postulated?

b. Is there any expectation that the

recombinant DNA will spread from the

patient to others or to the environment?

c. What precautions will be taken, if

any, to protect others (e.g., patients

sharing a room, health-care workers, or

family members) from such potential

hazards?

5. Qualifications of investigators,

adequacy of laboratory and clinical

facilities. Indicate the relevant training

and experience of the personnel who
will be involved in the preclinical

studies and clinical administration of

gene therapy. In addition, please

describe the laboratory and clinical

facilities where the proposed study will

be performed.

a. What professional personnel

(medical and nomedical) will be

involved in the proposed study? What
are their specific qualifications and

experience with respect to the disease to

be treated and with respect to the

techniques employed in molecular

biology? Please provide curricula vitae.

b. At what hospital or clinic will the

treatment be given? Which facilities of

the hospital or clinic will be especially

important for the proposed study? Will

patients occupy regular hospital beds or

clinical research center beds?

C. Selection of subjects. Estimate the

number of patients to be involved in the

proposed study of gene therapy.

Describe recruitment procedures and
patient eligibility requirements. Indicate

how equity consideration in the

selection of subjects will be handled.

2. How many eligible patients do you
anticipate being able to identify each

year?

3. What recruitment procedures do
you plan to use?

4. What selection criteria do you plan

to employ? What are the exclusion and
inclusion criteria for the study?

It. What equity issues, if any. are

likely to arise in the selection of

patients? How will these issues be
addressed?

D. Informed consent. Indicate how
patients will be informed about the

proposed study and how their consent
will be solicited. If the study involves

pediatric or metally handicapped
patients, describe procedures for

seeking the permission of parents or

guardians and, where applicable, the

assent of each patient. Areas of special

concern include potential adverse
effects, financial costs, privacy, and the

right to withdraw from further

participation in the study.

1.

Will the major points covered in

IA-IC of this document be disclosed to

potential participants in this study and/

or parents or guardians in language that

is understandable to them? (Include a

copy of the patient consent form as part

of the documentation requested in Part

II below).

2. Will the innovative character and

the theoretically-possible adverse

effects of gene therapy be discussed

with patients and/or parents or

guardians? Will the potential adverse

effects be compared with the

consequences of the disease? What will

be said to convey that some these

adverse effects, if they occur, could be

irreversible?

3. Will the financial costs of gene

therapy and any available alternative

therapies be explained to patients and/

or parents or guardians?

4. Will patients and/or parents or

guardians be informed that the

innovative character of gene therapy

may lead to great interest by the media

in the research and in treated patients?

What special procedures, if any, will be

followed to protect the privacy of

patients and their families?

5. Will patients and/or their parents

or guardians be informed of their right to

withdraw at any time from the proposed

study and of the consequences of

withdrawal at the various stages of the

experiment? State the extent to which
subjects will be specifically advised of

the reversibility or irreversibility of

procedures that are performed during

the course of the experiment.

E. Privacy and confidentiality.

Indicate what measures will be taken to

protect the privacy of gene therapy

patients and their families as well as to

maintain the confidentiality of research

data.

1. What provisions will be made to

honor the wishes of individual patients

(and the parents or guardians of

pediatric or mentally handicapped
patients) as to whether, when, or how
the identity of patients is publicly

disclosed?

2. What provision will be made to

maintain the confidentiality of research

data, at least in cases where data could

be linked to individual patients?

II. Social Issues

The following issues are beyond the

normal purview of local IRBs. However,
since these issues have arisen in public

debates about human gene therapy and
the potential future applications of

genetic techniques, the RAC and its

working group request that investigators

respond to questions A and B below and
discuss, at their discretion, the general

issues enumerated in point C.

A. What steps will be taken to ensure

that accurate information is made
available to the public with respect to

such public concerns as may arise from

the proposed study?

B. Do you or your funding sources

intend to protect under patent or trade

secret laws either the products or the

procedures developed in the proposed

study? If so, what steps will be taken to

permit as full communication as

possible among investigators and
clinicians concerning research methods
and results?

C. The following issues will also be

considered by the RAC and its working

group in reviewing each gene therapy

proposal:

1. How strong is the evidence that the

proposed somatic-cell gene therapy will

not affect the reproductive cells of

patients?

2. Is the proposed somatic-cell gene
therapy and extension of existing

methods of health care, or does it

represent a distinct departure from

present treatments of disease?

3. Is it likely that somatic-cell therapy

for human genetic disease will lead to:

(a) germ-line gene therapy, (b) the

enhancement of human capabilities

through genetic means, or (c) eugenic

programs encouraged or even mandated
by governments?

III. Requested Documentation

In additiorrto responses to the

questions raised in these ‘‘Points to

Consider,” please submit the following

materials:

A. Your protocol (including consent

form) as approved by your local IRB and
IBC.

B. Local IRB and IBC minutes and
recommendations that pertain to your

protocol.

C. A one-page abstract of the gene

therapy protocol.

D. Curricula vitae for professional

personnel.

E. An indication of other federal

agencies to which the protocol is being

submitted for review.

F. Any other material which you
believe will aid in the review.

G. Other pertinent materials.

Dated: January 11, 1985.

Note.—OMB'8 “Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally N1H lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these
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progrums. Such a list would likely require

several addition.nl pages. In addition, N'lll

could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the Nil I Guidelines. In lieu of the

individual program listing. Nil I invites

readers to direct questions to the information

address atiove about whether individual

programs listed in the Catalog of Federal
Domestic Assistance are affected.

James B. VVyngaarden.

Director. National Institutes of Health.

|FR Doc. 65-1 4G3 Filed 1-18-85: 8:45 am|

BILLING COOC 4140-01-44
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DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON RELEASE INTO THE ENVIRONMENT

MINUTES CF MEETING1

FEBRUARY 11, 1985

The Working Group on Release into the Envirorment of the Recanbinant ENA Advisory
Camittee was convened at 9:00 a.m. on February 11, 1985, at the National
Institutes of Health, Stone House , 9000 Rockville Pike, Bethesda, Maryland
20205. The meeting was open to the public. Dr. Gerard McGarrity was the Chair.
The following people were present for all or part of the meeting:

Working Group Members :

Charles Amtzen
Royston Clowes
Nina Fedoroff
Susan Gottesman
George lacy
Gerard McGarrity
David Pimentel

A working group roster is attached (Attachment I) .

Ad Hoc Consultants :

Robert Colwell, University of California, Berkeley
Susan Hirano, University of Wisconsin

Liaison Representatives :

Morris Levin, Environmental Protection Agency
Henry Miller, Food and Drug Administration
Sue Tolin, U.S. Department of Agriculture

Other National Institutes of Health Staff :

Kenneth Crearner, NIER
William Gartlard, NIAID

David Pramer
Thcmas Pirone
Frances Sharpies
Anne Vidaver
Elizabeth Milewski

(Executive Secretary)

^The working group is advisory to the RAC, and its recommendations should not
be considered as final or accepted.
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Others :

Fred Betz, Environmental Protection Agency
Irene Brandt, Eli Lilly and Company
Marie A. Dray, Pharmaceutical Manufacturers Association
Charles J. Eby, Monsanto Company
Joseph R. Fiksel, Arthur D. Little, Inc.
Richard Fink, Massachusetts Institute of Technology
Alan Goldharrmer, Industrial Biotechnology Association
Robert Lee Hotz, Atlanta Journal
Carl Mazza, Environmental Protection Agency
Elliott A. Norse, Ecological Society of America
Jane Rissler, Environmental Protection Agency
J. David Sakura, Arthur D. Little, Inc.

Mark C. Segal, Environmental Protection Agency
Sfrmita Siddhanti, University of Pittsburgh
Zigfridas Vaituzis, Environmental Protection Agency
Patricia Williams, F-D-C Reports, Inc.

Judith Wortman, American Institute of Biological Sciences
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Dr. McGarrity called the meeting of the Working Group on Release into the

Environment to order at 9:00 a.m. He asked the participants to identify

themselves.

Dr. McGarrity said four agenda items would be addressed during the meeting:

(1) updates on agency activities related to field testing of genetically

modified organisms frcm the National Institutes of Health (NIH) , Environmental

Protection Agency (EPA), U.S. Department of Agriculture (USDA), National

Science Foundation (NSF) , and the Food and Drug Administration (FDA); (2) the

guidance document entitled "Points to Consider for Submissions Involving Testing

in the Environment of Microorganisms Derived by Recombinant ENA Techniques"

(Attachments II and III); (3) an update on the conference being organized by
the American Society for Microbiology (ASM) on the effects of releases of

modified organisms into the environment; and (4) BL1 testing conditions for

modified microorganisms in greenhouses (Attachment IV).

IPDATES ON AGENCY ACTIVITIES

Dr. Gartlard said the Federal Register of December 31, 1984, contains a proposal

for a coordinated framework for regulation of biotechnology. This Federal

Register attempts to provide a concise index of U.S. laws related to biotech-
nology, to clarify the policies of the major regulatory agencies involved in
reviewing products and processes of biotechnology, to describe a scientific
advisory mechanism for assessment of biotechnology issues, and to explain hew
the activities of the Federal agencies will be coordinated.

Dr. Gartland said the Recombinant DNA Advisory Committee (RAC) was instituted
in 1974 to oversee the NIH Guidelines for Research Involving Recombinant ENA
Molecules. Review of biomedical research applications has been and will
probably continue to be RAC's major emphasis.

Dr. Gartland said the NIH had given approval for field testing of three different
proposals involving organisms modified using recombinant ENA. These proposed
tests are currently enjoined under the lawsuit brought against the NIH and
Department of Health and Human Services (DHHS) by the Foundation on Economic
Trends. The NIH has recently completed an Environmental Assessment (EA) on
one of these cases (the proposal by Drs. Stephen Lindcw and Nickolas Fbncpoulos
of the University of California, Berkeley, to field test modified ice nucleating
bacteria). This EA has been filed by the NIH with the U.S. Court of Appeals;
the NIH is requesting the injunction be lifted and field testing be allowed to
proceed while the court is considering the lawsuit filed by the Foundation on
Economic Trends.

Dr. Gartland said no NSF representative is attending the February 11, 1985,
meeting of the Working Group on Release into the Environment; he could report,
however, that NSF is attempting to institute a committee to deal with ecology
issues in biotechnology.

Dr . Morris Levin of the EPA said EPA is assenibling a risk assessment program
on environmental impacts of introductions of modified organisms. The EPA is
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also beginning to constitute a ccrrmittee to review proposals involving environ-
mental release of modified organisms.

Dr. Jane Pussier of the EPA added that the December 31, 1984, Federal Register
contained EPA's policy position; EPA is awaiting ccmment on this announcement.

Dr. Tolin of the USDA said TJSDA is awaiting canments on USDA's policy statement
published in the December 31, 1984, Federal Register . She said USDA is evaluating
vhether it will establish a RAC-like review body.

Dr. Miller of FDA said the FDA position statement in the December 31, 1984,
Federal Register is self-explanatory. The FDA is considering several alternative
methods of obtaining scientific input in FDA decisions. An FDA review ccnmittee
vhich resembles the RAC may be instituted or the review ccnmittee may resemble
other FDA advisory carmittees. Alternatively, the FDA review ccnmittee may
have a structure somewhat like RAC and somewhat like other FDA advisory committees

.

Dr. Sharpies asked if an interagency coordinating ccnmittee would also be
instituted. Dr. Oartland replied that the December 31, 1984, Federal Register
proposes the establishment of a Biotechnology Science Board; however, the
Cabinet Council Working Group is currently filling the function of an interagency
coordinating ccnmittee.

POINTS TO CONSIDER FOR SUBMISSIONS INVOLVING TESTING IN THE ENVIRONMENT OF
MICROORGANISMS DERIVED BY RECOMBINANT DNA TECHNIQUES

Dr. Gartland said in the future, proposals involving field testing of modified
microorganisms may be reviewed by agencies other than the NIH. The working
group should, however, continue developing this points to consider document
for several reasons: (1) the document the working group develops may be
useful to any other agency reviewing field tests of genetically modified
microorganisms; and (2) a system of dual review in vhich a proposal maybe
submitted to more than one ccmmittee for review is being proposed. The RAC
may be asked to review proposals involving field testing of modified micro-
organisms, and this document would be useful in such reviews.

Dr. McGarrity reviewed the history of the development of the points to consider
document. At the October 5, 1984, meeting of the Working Group on Release
into the Environment, the working group constructed a draft document based on
portions of a subgroup document developed by Drs. Lacy, Milewski, Pirone,

Tolin, and Vidaver and portions of the EPA document entitled Points to Consider
in the Preparation of TSCA Premanufacturing Notices for Genetically-Engineered"
Microorganisms vhich the EPA had sent to the working group to elicit carmerrt and
to provide information. Dr. McGarrity said the working group had subsequently
met on October 30, 1984, to continue to develop the document. The document
(Attachments II and III) the working group will discuss at the February 11,

1985, meeting is the current draft version of the points to consider.

Dr. McGarrity said this draft document contains a Section V (Attachment III)

dealing with risk analysis written by Drs. Tolin and Lacy. He suggested the
working group begin by discussing this portion of the document.
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Dr. Tolin said Section V, Risk Analysis , attempts to offer guidance on synthe-

sizing ard analyzing the information requested in Sections II, III, and IV of

the document. The nature of the modified organism and the nature of the pro-

posed tests are emphasized as major considerations. Part A, The Nature of the

Organism, of Section V poses a question for each of the major sections of the

working group document. Part B, The Nature of the Test , of Section V requests

a surrmary of testing protocol information. Section V does not indicate hew

the proposal will be reviewed.

Dr. Robert Colwell of the University of California, Berkeley, felt proposed

Section V was a good primer. He was troubled, however, by the section's

declarative format. He suggested the language of proposed Section V be softened

by adding the phrases "proper and appropriate" and "if necessary."

Dr. Pimentel agreed proposed Section V was well thought cut. He suggested the

committee consider substituting the word "predicted" for the word "probability"

in Section V.

Dr. McGarrity suggested the working group begin by considering the first two

sentences of Section V. These sentences read as follows:

"Small-scale field testing is a necessary part of risk analysis since

artificial environments are not adequate simulations of natural environ-
ments. However, field testing must not be undertaken until results of
field testing in artificial contained environments, together with careful
consideration of the genetics, biology, and ecology of the nonmodi fied
and the modified organisms, enable a reasonable prediction that no environ-
mental risk will result from the release of the modified organism in the
small-scale test."

Dr. Gottesrran said the language in the second sentence suggesting test results
should permit a reasonable prediction of "no environmental risk" is too absolute.
She pointed out that some risk of adverse environmental effects might be accept-
able in certain cases in view of potential benefits. In addition, RAC might
recognize some cases as "trivial" and require less stringent review.
Dr. Pimentel said the document should not allude to "trivial cases, " as it is
currently impossible to determine which proposals would require less stringent
review. Dr. Sharpies agreed; she said even if the organism is familiar, it
should be evaluated in the context of the proposed field test.

Dr. Pimentel suggested the first sentence should indicate artificial environ-
ments are "not fully" adequate simulations. Dr. Vidaver suggested the sentence
should state artificial environments are "not necessarily" adequate simulations.
Dr. Colwell suggested artificial environments are "not always" adequate simulations.

Dr. Carl Mazza of the EPA suggested the first two sentences in Section V be
deleted. He felt these sentences did not discuss any new concepts; the
document's preamble states the reasons field testing is necessary. The second
sentence could be interpreted as categorically stating that field testing must
not be undertaken until closed system testing indicates no environmental risk
will occur.
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Dr. Miller agreed with Dr. Mazza. He suggested the tone of the second sentence,
if this sentence is retained in the section, should be less imperative.

Drs. Vidaver and Tolin felt the concept that artificial environments are not
necessarily simulants of natural environments should be reiterated in Section
V since this section is the most important section of the document.

Dr. Gottesman suggested the first sentence of Section V be deleted. The clause,
"However, field testing must not be undertaken" of the second sentence should
also be deleted. Dr. Gottesman reiterated that in some cases some risk might
be acceptable in view of large benefits. If the working group concludes sane
risk exists, the working group might impose additional controls in the field
test.

Dr. Sharpies said the working group wishes to know whether or not the proposed
field test might present a risk; the language of the second sentence should
reflect this desire.

Dr. Fedoroff suggested the words "risk of environmental damage" should be
substituted for the words "environmental risk."

Dr. Gottesman suggested the word "risks" in the third sentence be modified by
the word "possible."

Dr. Colwell suggested the fourth Sentence read as follows:

"The issues addressed might include, but not be limited to, the
following :

"

Dr. Gottesman moved that the working group accept three sentences modified
as follows:

"Results of testing in artificial contained environments together

with careful consideration of the genetics, biology, and ecology
of the nonrrodified and the modified organisms will enable a reasonable
prediction of whether or not significant risk of environmental
damage will result from the release of the modified organism in the
small-scale field test. In this section, the information requested
in Sections II, III and IV should be sunmarized to present an analysis

of possible risks to the environment in the test as it is proposed.
The issues addressed might include but not be limited to the following

items :

"

By a vote of eleven in favor, none opposed, and one abstention, the working
group accepted the proposed language.

Dr. McGarrity called the attention of the working group to Section V-A-l of

Section V-A, The Nature of the Organism . Section V-A-l reads as follows

:
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"The role of the nonmodified organism in the environment of the test site

is essentially understood, including any adverse effects on other organisms."

Dr. Fedoroff thought the declarative format would not elicit the desired informa-

tion. Dr. Sharpies suggested these items should be in the form of "points for

consideration" rather in the form of declarative statements. The working group

agreed to this format change. Dr. Colwell suggested the words "is essentially

understood" should be deleted from this section. The working group agreed to

these preposed modifications.

Dr. McGarrity then drew the attention of the working greup to Section V-A-2

vshich reads as follows:

"Analysis of the genetic modification (e.g., deletion, insertion, modifica-

tion of specific DNA sequences) would predict that the probability of

adverse effects on the environment is lew.

"

Dr. Fedoroff questioned the intended purpose of Section V-A-2. She suggested

this section as written asks investigators to give their best guess.

Dr. Gottesman suggested Sections V-A-2 and V-A-3 might be combined into a

single section addressing both the genetic modification and an evaluation of

the predicted effect.

Dr. Pircne did not feel these sections should be combined. He felt Section
V-A-2 requests distinctly different information than Section V-A-3.
Dr. Pimentel said Section V-A-2 requests information on the genetic modifica-
tion; Section V-A-3 should request information on the potential effects of the
modified organism on the environment . Dr. Colwell thought Section V-A-2
requested information on the construction of the organism. He felt this
section should also elicit information on whether the introduced genetic
information might be transferred to other organisms. Drs. Colwell and Pimentel
felt combining Sections V-A-2 and V-A-3 would create a very complex information
request.

Dr. Fedoroff thought the document should ask for an evaluation of the possibility
the introduced genetic modification might result in adverse effects on the
environment. Dr. Arntzen thought Dr. Fedoroff 's preposed information request
would be too global. Section V-A-2 should simply request information about
the organism's stability.

Dr. Hirano suggested Section V-A-2 should request "an evaluation of the
risk associated with the procedures used to modify the organism.

"

Dr. Pramer thought Section V-A-2 should address the concept that the genetic
modification either poses no risk or presents a quantifiable risk to the
envi reorient. Dr. Fedoroff said the genetic modification does not affect the
environment; rather the modified organism affects the environment.
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Dr. Gottesman suggested Section V-A-2 should request an evaluation of the
predicted effect of the genetic modification on the properties of the nonmodi fied
parent organism in the environment. Dr. Colwell pointed out that Dr. Gottesman'

s

proposed language did not contain the concept of risk.

Dr. Tolin suggested and Dr. Pimentel moved the following language:

"Evaulation of whether or not the specific genetic modification (e.g.,
deletion, insertion, modification of species DNA sequences) would alter
the potential for risk."

Dr. Golwell suggested the words "significant adverse effects" can be substituted
for the word "risk." Dr. Pimentel agreed to Dr. Colwell's suggestion. Dr. Pramer
seconded the motion.

By a vote of eleven in favor, none opposed, and no abstentions, the working group
agreed to this proposed language for Section V-A-2.

Dr. McGarrity drew the attention of the working group to Section V-A-3 which
reads as follows:

"Analysis of the tests conducted under contained environments would
predict that the modified organism would behave no differently, except
for the known genetic modification, from the nonmodi fied organism in the
environment of the test site."

Dr. Colwell suggested this section should request an analysis of the behavior
of the modified organism in contained environments in relation to the behavior
of the nonmodified parental organism in the test site.

Dr. Fedoroff said Section V-A-3 should request an analysis of the evidence
the modified organism will not behave differently, except for the proposed
modification, than the parent organism in the test site. Dr. Pramer suggested
for most proposals such an analysis would be conjecture or opinion.

Dr. Miller proposed and moved acceptance of the following language:

"Evaluation of results of tests conducted in contained environments to

predict the behavior of the modified organism relative to its unmodified
precursor .

"

Dr. Pimentel suggested the word "behavior" be modified by the word "ecological."

Dr. Tolin suggested the words "nonmodified parent" be substituted for the words
"unmodified precursor." She emphasized the contained systems used to test the
organism should be similar to the field test site: e.g., if the organism is to

be field tested in the desert, the working group wants information generated
in contained systems similar to deserts and not data generated in hothouses.

By a vote of eleven in favor, none opposed, and no abstentions, the working
group accepted the modified language.
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Dr. McGarrity drew the attention of the working group to Section V-A—4 vhich

reads as follows:

"A worst-case scenario (e.g., increased survival, reproductive capacity,

dispersal, transfer of the genetic modification to other organisms, etc.)

would predict that no risks greater than those caused by the normodified

organism will occur."

Or. Fedoroff said she did not understand the logic of requesting a worst case

scenario; would the investigator construct such a hypothetical situation to

prove it would not occur. She thought this requirement would bias investigators'

responses

.

Dr. Colwell said Section V-A-4 should request an evaluation of the possibility

of adverse effect rather than an attempt to concoct a worst case scenario.

Dr. Gottesman thought requesting a worst case evaluation would create problems;

someone will always conceive of a different worst case scenario than the invest-
igator or the working group.

Dr. Pimentel pointed out that the EPA uses worst case analysis in evaluating
pesticides or toxic substances. He said this exercise provides useful informa-
tion and perspective.

Dr. Pramer pointed out that evaluating field tests of modified organisms differs
from evaluating the effects of pesticides or toxic chemicals. Pesticides gener-
ally present real risk; field testing of modified organisms presents an evalua-
tion of hypothetical risk. He thought using the words "worst case scenario"
would create anxiety and invite individuals to engage in creative imagery
attempts to discuss risk.

Dr. Miller said worst case scenarios provided useful information in some risk
evaluations. He gave as an example the calculations performed at the Pasadena,
California, conference in 1980 on maximum potential foreign protein production
by an engineered microorganism. [Executive Secretary's Note: The Workshop on
Reccmbinant PNA Risk Assessment was held on April 11-12, 1980, and sponsored
by the National Institute of Allergy and Infectious Diseases.] Dr. McGarrity
said many additional factors must be considered in evaluating environmental
releases of engineered organisms than were considered by the participants at
the Pasadena meeting.

Drs . Fedoroff and Gottesman suggested the section referring to the worst case
scenario be deleted from the document. Dr. Fedoroff moved that Section V-A-4
be deleted. Dr. Pirone seconded the motion. By a vote of seven in favor,
three opposed, and one abstention, the working group agreed to delete Section
V-A-4

.

Dr. McGarrity called the attention of the working group to the section
entitled The Nature of the Test . Dr . Tolin said the construction of this
section parallels the construction of the section The Nature of the Organism .

Dr. Tolin said Section B of Section V requests information on the conditions
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of the trial. It asks how the test site v\as chosen and designed and how these
considerations will minimize risk. She said Section V-B-l reads as follows:

"The test site is of limited size or area and is reasonably isolated
frcrn potentially adversely affected ecosystems."

:
Dr. Fedoroff suggested this section of the document should ask the investigator
to defend the choice of site. Dr. Miller suggested the language of Section
V-B-l should read as follows:

"Justify the selection of the test site with respect to its size, location,
isolation, etc."

j

Dr. Alan Goldhammer of the Industrial Biotechnology Association (IBA) asked if the
working group would impose a geographical restriction on test sites. He thought
EPA documents do not specify this type of restriction. Dr. Rissler said the
location of the test site will be of concern to EPA.

i

Dr. Colwall said the working group would like to knew the location of the test
; site. Dr. Sharpies said the working group would evaluate how site selection
i factors contribute to minimizing risk. Dr. Pramer said Section V-B-l should
ask the investigator how risk management considerations will influence test
site selection.

Dr. Pimentel moved that the working group accept Er . Miller's preposed
language for .Section V-B-l.

Dr. Fedoroff suggested the abbreviation "etc." be replaced by the words "other
relevant factors." Dr. Colwell sugggested the "etc." be replaced by the phrase
"other factors relevant to risk." The working group agreed to the preposed
language by a vote of nine in favor, none opposed , and two abstentions.

Dr. Tolin said Section V-B-2 addresses points of particular importance in intro-
ducing the test material. She felt three important issues ware: (1) the applica-
tion method; (2) the time of application; and (3) the introduction protocols.
Section V-B-2 reads as follows:

"Introduction protocols are designed to decrease any potential non-target
effects of the modified organism."

Dr. Fedoroff said this section solicits information on the features of the
, introduction protocols that would minimize or eliminate adverse effects.

;

Dr. Pimentel thought Section V-B-2 should discuss the design of the introduction
protocols and request a justification of why the design of the introduction

j

protocols would reduce risk to the environment.

Dr. Gottesman asked whether Sections V-B-2 and V-B-3 could be combined.

Dr. Fedoroff did not think Dr. Gotteaman' s proposed approach would simplify the
language of the request.
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Dr. Miller suggested Section V-B-2 might read as follows:

"Justify the selection of introduction protocols with respect to potential

environmental effects."

Dr. Colwell suggested the words "adverse effects" be substituted for the

words "environmental effects."

Dr. Gottesman agreed with Dr. Fedoroff's suggestion that Section V-B-2 should

attempt to determine how the introduction protocols would reduce risk; she

moved such language. Dr. Framer seconded the motion.

Dr. Joseph Fiksel of Arthur D. Little, Inc., asked if this section addresses
Whether the nature of the test limits undesired consequences.

Dr. Elliott Norse of the Ecological Society of America pointed out that organisms
are not the only targets that might be affected by released substances; ground
water or soil, for example, might be exposed.

Dr. Rissler pointed out that Er. Fedoroff's language did not imply introduction
protocols would deal with exposure.

Dr. Fedoroff said maximizing exposure of modified organisms in field tests
will not necessarily maximize hazard.

Dr. Susan Hirano suggested the best format for this section is a short preamble
followed by points of consideration. She suggested Section V-B should read as
follows

:

"Discuss the following specific features of the experiment that are designed
to minimize potential adverse effects of the modified organism:

"1. Test site, location and size;

"2. Introduction protocols;

"3. Population size and reproductive capacity;

"4. Emergency procedure for aborting the experiment;

"5. Procedures conducted at the termination of the experiment.

The working group agreed with this suggestion; Dr. Gottesman withdrew her
earlier motion.

Dr. Tolin suggested the point referring to population size attempts to elicit
information on the effect of the initial inoculum. She said the size and area
of the test plot and the number of plants or other target organisms in the test
plot are also important considerations. The proposed language should read as
follows

:
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"The Nature of the Test

Discuss the following specific features of the experiment that are
designed to minimize potential adverse effects of the modified organism:

"1. Test site, location and area;

"2. Introduction protocols;

"3. Nurrbers of organisms and their expected reproductive capacity;

"4. Emergency procedures for aborting the experiment;

"5. Procedures conducted at the termination of the experiment."

By a vote of thirteen in favor, none opposed, and no abstentions, the working
group accepted this preposed language.

Dr. McGarrity then asked the working group to comment on Parts I, II, III, and
IV of the document.

Dr. Colwell wished to expand Section IV-B-3 of the document (Attachment II)

to indicate the modified organism could be disseminated by biological organisms
as well as by physical means. He suggested Section IV-B-3 might read as follows:

"Dissemination routes of the modified organism including physical transport
(air, wind, water, soil) as well as incidental dispersal by herbivores
predators, pollinators, and other mobile organisms."

Dr. Fedoroff moved acceptance of this language. Dr. Sharpies seconded the
motion. Dr. Fedoroff felt, however, that the language was long and complicated;
she questioned whether the examples could be deleted in order to shorten the
section.

Dr. Tolin felt the examples should be deleted; she pointed out that soil
includes both biotic and abiotic means of transporting the modified organisms.
Seme of these biotic means of transport are not, however, "mobile organisms."

Dr. Clcwes suggested the investigators be permitted to determine what information
should be supplied in response to a specific information request. He suggested
the phrase "where appropriate" be added in the document. Dr. Colwell questioned
whether the review process might be delayed if the investigator did not initially
supply information crucial to the review.

Dr. Fedoroff called the question. By a vote of twelve in favor, none opposed,
and no abstentions, the question was called.

By a vote of six in favor, five opposed, and one abstention, the working
group accepted the following substitute language for Section IV-B-3:
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"Dissemination of the modified organism by wind, water, soil, mobile

organisms, and other means."

Dr. Pimentel suggested seme examples of immediate surroundings such as "crop,

pasture and natural environments" be added to the language of Section IV-A-2

which reads as follows

:

"Provide information including diagrams of the experimental location

and the immediate surroundings. Describe characteristics of the site

that would influence containment or dispersal."

Dr. Tolin disagreed; she felt offering examples of possible immediate sur-

roundings predisposes investigators to overlook important facts such as the

location of dwellings and superhighways. She suggested the language as written
is adequate. Dr. Pramer agreed with Dr. Tolin; he felt the more specific the

language of the working group document, the more likely the information provided
by the investigator will be biased and limited. Dr. Amtzen agreed; he felt

too specific a working group document will restrict the investigator's view
of the proposal. Dr. Pimentel agreed with these arguments and withdrew his
proposal

.

Dr. Vidaver suggested the word "strain" be deleted frcm Section IV-A-3 . She
felt in most cases the investigator would be doing well to simply identify the
target organism. Dr. Fedoroff moved the word "strain" be deleted frcm Section
IV-A-3

.

By a vote of twelve in favor, none opposed, and no abstentions, the working
group agreed to strike the word "strain" from Section IV-A-3.

Dr. Hirano suggested Section IV-B should be moved to another section of the
document. As Section IV-B deals with contained system testing, it should
either be under Section III or should be the first topic in Section IV.
Dr. Clcwes agreed; he said the position of Section IV-B and the words "that
simulate field conditions" predispose to confusion. He also thought this
section should address detection and monitoring sensitivity issues.

Dr. McGarrity pointed out that Section IV-D requests information on monitoring
in the field.

Dr. Miller suggested the title of Section IV should be "Preposed Field Trials;"
he agreed current Section IV-B should be moved to Section III.

Dr. Tolin moved that Section IV-B be the first topic in Section IV; this
section should be entitled Prefield Trial Considerations . Dr. Miller seconded
the motion.

Dr. Colwell suggested Section C of Section IV-C should have a title such as
Containment . Dr. Tolin accepted this proposal as an amendment to her motion.
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The working group then voted on the motion to change the position and title
of Section IV-B and to add the title Containment to Section IV-C. By a vote
of eleven in favor, none opposed, and no abstentions, the working group
accepted this motion.

Dr. Colwell suggested the word "numbers" be substituted for the word "amounts"
in Section IV-A-1. Dr. Pramer moved Dr. Colwell's suggestion. By a vote of
twelve in favor, none opposed, and no abstentions, the working group accepted
this motion.

Dr. Vidaver suggested a reporting period be included in Section IV-D, Monitoring
She thought appropriate a requirorient that the investigator report to the
working group or to RAC 120 days after termination of the experiment.

Dr. Sharpies suggested the working group document might state RAC would set
reporting periods on a case-by-case basis. She suggested the phrase "according
to a schedule attached with the approval" might be added to Section IV-D.

Dr. Tolin moved that the phrase "according to a schedule specified by RAC at
the time of approval" be added to Section IV-D. Dr. Miller seconded the motion.

By a vote of twelve in favor, none cpposed, and no abstentions, the working group
approved the motion.

Dr. Colwell asked whether Section II-C-1 might be expanded to read as follows:

"Host range, including native as well as cultivated or domesticated hosts."

Dr. Vidaver felt including such language would bias the investigator's thinking
and limit the types of information the investigator would submit; the term
'host range" includes plants, animals and other microorganisms. Dr. Miller
thought the investigator should be aware of the host range of the modified
organism. Dr. Colwell dropped his suggestion.

Dr. Pramer wondered whether Section I, Summary , should ask if alternative
methods of achieving the experimental objectives exist. Dr. McGarrity said

traditionally the RAC has not considered whether alternative means might be
employed to attain the objective. Dr. Gartland said in field testing oases,

however, the working group and RAC might wash to consider risk management
tradeoffs.

Dr. Sharpies asked Dr. Gartland whether this type of information would be

useful if the NIH were required to file EAs under the National Environmental

Policy Act (NEPA) . Dr. Gartland said alternative methods of achieving
the experimental goal are not required in EAs.

Dr. Tolin suggested the phrase "including potential benefits" be included

in the language of Section I.

Dr. Miller suggested italicizing the following sentence in the document's
preamble:
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"Information on all these points will not be necessary in all cases

but will depend on the prcperties of the parental organism and the

effect of the modification on these prcperties."

Dr. Clowes said Section III-C-5 is not clear; he asked which ecological

characteristics are being referred to in the statement "...such as those listed

in Section III above." He suggested Section III-C-5 should read as follows:

"Frequency with which populations undergo shifts in important ecological

characteristics such as those listed in Section III-C-1 through Section

III-C-4 above."

Dr. Clowes asked what "carriers of pathogens" refers to in Section III-C-3.

That section reads as follows:

"Pathogenicity, infectivity, toxicity, virulence, or carrier of pathogens."

Dr. Vidaver suggested the word "vector" should be added to Section III-C-3.

"Vector" has a specific meaning in pathogenicity and that meaning should be

included in this section. Dr. Tolin explained that a vector might be either
the plasmid or virus carrying the recombinant DNA, or the carrier of a pathogen.
She suggested the word "vector" used as a carrier of a pathogen be included in

this section. Dr. Arntzen moved the four different suggestions by Drs. Tolin,
Miller, and Clowes. Dr. Pramer seconded the motion.

By a vote of eleven in favor, none opposed, and no abstentions, the working
group accepted the motion.

Dr. Vidaver suggested Section II-B-2-b be modified to read as follows:

"Describe the method of introduction of the vector carrying the insert
into the organism to be modified and the procedure for selection of
the modified organism.

"

Dr. Sharpies moved the preposed language. Dr. Fedoroff seconded the motion.
By a vote of eleven in favor, none opposed, and no abstentions, the working
group accepted the motion.

Dr. Miller said he wished to add an asterisk to the working group document; the
asterisk would indicate the working group document would not apply to protocols
which are being reviewed by other agencies. He felt working group reviews
would be duplicative and unnecessary if the protocols are already being adequately
reviewed by another agency.

Dr. Sharpies did not think the working group should discuss this issue. Such
an issue might be discussed by the RAC, but would ultimately be decided by the
Director, NIH.

Dr. Miller suggested the working greup could recommend his proposal to the
Director, NIH.
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Dr. Gartland said the NIH is intending to propose in a Federal Register
announcement that the NIH will not review proposals being reviewed by other
agencies. He pointed out, however, that the Cabinet Council in its proposal

' for coordinating review of biotechnology prcposals has indicated a proposal
may be reviewed by more than one review group. He thought Dr. Miller's concerns
would be addressed by these activities.

i

Dr. Miller said he wanted his proposal on the record.

j

Dr. Levin felt Dr. Miller's proposal was outside of the purview of the Working
Group on Release into the Environment. He also questioned hew RAC would determine
the review being conducted by another agency was adequate.

Dr. McGarrity said Dr. Miller's proposal would require a revision of the NIH
Guidelines. He said RAC procedures for amending the Guidelines would have to
be followed; therefore, the language proposed by Dr. Miller could not at this
time be added to the working group points to consider document.

Dr. Miller said the working group could indicate support for the concept that
working group reviews should not duplicate reviews performed by another agency.

Dr. Gartland pointed out that the FDA supports the December 31, 1984, Federal
Register . He questioned why Dr. Miller was preposing an action which might
contravene that Federal Register notice.

Dr. Mazza agreed the Working Group on Release into the Environment was not the
appropriate forum to discuss this issue. He felt the Cabinet Council Working
Group was reviewing such issues; and he did not think the working group should
attempt to bias that process.

Dr. Tolin noted the points to consider document is an attempt to offer guidance
to investigators who wish to submit proposals for review. All the considera-
tions included in the document are of a scientific nature. This document will
be useful to any group in any agency reviewing field testing of modified micro-

organisms.

Dr. McGarrity noted that two more items remained on the working group agenda.

He suggested the working group follcw one of two alternatives: (1) the working

group could vote on Dr. Miller's proposal; or (2) the working group cculd
suggest Dr. Miller officially notify OREA by letter of his concerns.

I The working group voted on the proposal offered by Dr. Miller. By a vote of

j

three in favor, five opposed, and four abstentions, the working group refused

j

the motion offered by Dr. Miller.

! Dr. McGarrity said the points to consider document would be published in the

Federal Register for thirty days of public ccrrment and presented to the RAC at

the May 3, 1985, meeting.
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[Executive Secretary's Note: The document "Points to Consider for Submissions

Involving Testing in the Environment of Microorganisms Derived by Recombinant

DNA Techniques" as adopted at the February 11, 1985, meeting is appended to

these minutes as Attachment V.]

UPDATE ON THE ASM CONFERENCE

Dr. Prarner said nine scientific societies and seven federal agencies were
cooperating with the ASM in organizing a conference to examine the impact of
deliberate releases of genetically modified organisms. He said the meeting

will be held June 10-13, 1985, in Philadelphia, Pennsylvania. Participation
will be limited to 150 individuals.

The meeting will produce a sumnary for a non-technical audience; the steering

carmittee has employed a professional science writer to produce this suirtnary.

BL1 CONDITIONS FOR GREENHOUSE TESTING OF MICROBES

Dr. McGarrity asked Dr. Mazza to present his request (Attachment VI ). Dr. Mazza
said guidelines for BL1 growth conditions for plants in greenhouses had been
developed and adopted by RAC. He asked the working group if these guidelines
could be applied to greenhouse testing of genetically modified microbes.

Dr. Tolin said she and Dr. Milewski had generated the guidelines for BLl condi-
tions for testing plants in greenhouses by utilizing information on greenhouse
conditions from previous Federal Registers notices dealing with recombinant
DNA. This language was subsequently offered to RAC and accepted by that ccrmit-
tee. This language, hcwever, only applies to plants. It does not cover green-
house considerations for testing microbes.

Dr. McGarrity suggested a subgroup of the working group might attempt to
address this issue. The working group agreed. Dr. McGarrity asked Drs. Tolin,
Vidaver, Pirone, Lacy, and Milewski if they would attempt to deal with this
issue. Dr. Milewski said she would contact these individuals at a later date.

Dr. McGarrity adjourned the meeting at 4:05 p.m. on February 11, 1985.

Respectfully submitted.
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Attachment II

ATTACHMENT II OF THE MINUTES OF THE FEBRUARY 11, 1985, MEETING OF

THE WORKING GROUP ON RELEASE INTO THE ENVIRONMENT APPEARS IN VOLUME 9 OF

RECOMBINANT DNA RESEARCH AS ATTACHMENT IV OF THE MINUTES OF THE

OCTOBER 30, 1984, MEETING OF THE WORKING GROUP ON RELEASE INTO THE

ENVIRONMENT.
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MEMORANDUM

TO: Working Group on Release into the Environment
Recombinant DNA Advisory Committee

FROM: Sue Tolin and George Lacy

SUBJECT : Section V for February 11, 1985 meeting

Attached is a draft of Section V. Risk Analysis prepared at
your request for inclusion in the "Points to Consider"
guidance document for investigators submitting proposals for
experiments involving release of microorganisms into the
environment. This is to be included in place of Section V.
Risk Assessment on page 6, or Attachment II - page 7 sent to
each of you by ORDA in the mailing concerning the February
11 meeting. Please review and make comments accordingly at
the meeting.

Attachment

Addressees : Dr

.

Arntzen Dr

.

Miller
Dr

.

Clowes Dr. Mitchell
Dr. Colwell Dr

.

Pimentel
Dr. Federof

f

Dr. Pirone
Dr

.

Gottesman Dr. Pramer
Dr. Hirano Dr

.

Scanda 1 ios
Dr. Levin Dr. Sharpies
Dr

.

McGarr i ty Dr. Vidaver
Dr

.

Mi lewski
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DRAFT

V. RISK ANALYSIS

Small-scale field testing is a necessary part of risk analysis

since artificial environments are not adequate simulations of

natural environments. However, field testing must not be

undertaken until results of testing in artificial contained

environments, together with careful consideration of the genetics,

biology, and ecology of the non-modified and the modified

organisms, enable a reasonable prediction that no environmental

risk will result from the release of the modified organism in the

small-scale test. In this section, the information presented in

Sections II, III and IV should be summarized to present an

analysis of risk to the environment in the test as it is proposed.

The issues addressed might include, but not be limited to, the

following lines of argument.

A. The nature of the organism

1. The role of the non-modified organism in the environment of the

test site is essentially understood, including any adverse effects

on other organisms.

2. Analysis of the genetic modification (eg. deletion, insertion,

modification of specific DNA sequences) would predict that the

probability of adverse effects on the environment is low.

3. Analysis of the tests conducted under contained environments

would predict that the modified organism would behave no

differently, except for the known genetic modification, from the

non-modified organism in the environment of the test site.
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4. A worst-case scenario (eg. increased survival, reproductive

capacity, dispersal, transfer of the genetic modification to other

organisms, etc.) would predict that no risks greater than those

caused by the non-modified organism will occur.

B. The nature of the test

1. The test site is of limited size or area and is reasonably

isolated from potentially adversely affected ecosystems.

2. Introduction protocols are designed to decrease any potential

non-target effects of the modified organism.

3. Numbers of the modified organism released and the expected

reproductive capability would predict a low probability of

affecting the surrounding environment adversely.

4. Emergency procedures for aborting the experiment are

effective

.

5. Procedures conducted at the termination of the experiment

eliminate the potential for adverse carry-over effects

attributable to the modified organism.

DRAFT - February 4, 1985

Sue Tolin and George Lacy
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RECOMBINANT DNA ADVISORY COMMITTEE

PI Growth Conditions for Plants

If the IBC requires PI growth conditions for

plants, this can be met by either (1) a limited

access greenhouse, or (2) a plant growth
chamber which are insect-restrictive and in

which a pest control regime is maintained.

Sterilization of run-off water is required only

where this is a plausible route for dissemina-

tion of viable microorganisms containing
recombinant DNA. Soil, plant parts, and
unwanted plant material shall be sterilized be-

fore disposal. Plant materials which have to

be removed from the greenhouse or cabinet
for further research shall be maintained under
good laboratory practices as applied to

plants. Plants can be transported locally, e.g.,

between laboratory, growth chamber, and
greenhouse, at physically separated locations

provided: (1) plants are in a vegetative condi-

tion, i.e., no reproductive organs or structures

(e.g., pollen, flowers, seeds) are present or

the reproductive organs of the plants are cov-

ered to prevent the dispersal of reproductive

cells and spores: (2) plants are kept in an en-

closed area or container (i.e., waterproof,

insect-restrictive); and (3) plants are essen-

tially ‘hand-couriered’ between locations.

February 6, 1984
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POINTS TO CONSIDER FDR SUBMISSIONS INVOLVING TESTIN3 IN THE ENVIRONMENT f
OF MICROORGANISMS DERIVED BY RECOMBINANT DNA TECHNIQUES

Experiments in this category require specific review by the Recombinant ENA

Advisory Carmittee (RAC) and approvals by the National Institutes of Health

(NTH) arrl the Institutional Biosafety Committee (IBC) before initiation. The

IBC is expected to make an independent evaluation although this evaluation need

not occur before consideration of an experiment by the RAC. Relevant informa-

tion on the proposed experiments should be submitted to the Office of Recombinant

ENA Activities (ORDA). The objective of this review procedure is to evaluate

the potential environmental effects of testing of microorganisms that have

been modified by recombinant TNA techniques.

These fbllowinq points to consider have been developed by the RAC Working Group

on Release into the Environment as a suggested list for scientists preparing

proposals on environmental testing of microorganisms, including viruses, that

have been modified using recombinant ENA techniques. The review of proposals

for environmental testing of modified organisms is being done on a case-by-case

basis because the range of possible organisms, applications, and environments

indicate that no standard set of procedures is likely to be appropriate in all

circumstances. However, seme common considerations allow the construction of

points to consider such as those below. Information on all these points will

not be necessary in all cases but will dep>end on the properties of the parental

organism and the effect of the modification on these properties.

RELEASE INTO THE ENVIRONMENT
WORKING GROUP CRAFT 02/11/85
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Approval of small-scale field tests will depend upon the results of laboratory

and greenhouse testing of the properties of the modified organism. We antici-

pate that monitoring of small-scale field tests will provide data on environ-

mental effects of the modified organism. Such data may be a necessary part of

the consideration of requests for approval of large-scale tests and canmercial

applications

.

I . Surttnary

Present a surmary of the preposed trial including objectives, significance,

and justification for the request.

II. Genetic Considerations of Modified Organism to be Tested

A. Characteristics of the Nonmodified Parental Organism

1. Information on identification, taxoncmy, source, and strain.

2. Information on organism's reproductive cycle and capacity for

genetic transfer.

B. Molecular Biology of the Modified Organism

1 . Introduced Genes

a. Source and function of the INA sequence used to modify the

organism to be tested in the environment

.

b. Identification, taxoncmy, source, and strain of organism

donating the DNA.
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2 . Construction of the Modified Organism

a. Describe the method(s) by vhich the vector with insert (s)

has been constructed. Include diagrams as appropriate.

b. Describe the method of introduction of the vector carrying

the insert into the organism to be modified and the procedure

for selection of the modified organism.

c. Specify the amount and nature of any vector and/or donor DNA

regaining in the modified organism.

d. Give the laboratory containment conditions specified by the NIH

Guidelines for the modified organism.

3 . Genetic Stability and. Expression

Present results and interpretation of preliminary tests designed to

measure genetic stability and expression of the introduced DNA in

the modified organism.

Ill . Environmental Considerations

The intent of gathering ecological information is to assess the effects

of survival, reproduction, and/or dispersal of the modified organism.

For this purpose, information should be provided where possible and

appropriate on: (i) relevant ecological characteristics of the nonmodified

organism; (ii) the corresponding characteristics of the modified organism;

and (iii) the physiological and ecological role of donated genetic sequences

in the donor and in the modified organism(s). For the following points,

provide information where possible and appropriate on the nonmodified
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organism and a prediction of any change that may be elicited by the

modi ^ication.

A. Habitat and Geographic Distribution

P. Physical and Chemical Factors which can Affect Survival, Reproduction,

and Dispersal

C. Biological Interactions

1 . Host range

.

2. Interactions with and effects on other organisms in the environment

including effects on canpetitors
,
prey, hosts, symbionts, predators,

parasites, and pathogens.

3. Pathogenicity, infectivity, toxicity, virulence, or as a carrier

(vector) of pathogens.

4. Involvement in biogeochemical or in biological cycling processes

(e.g., mineral cycling, cellulose and lignin degradation, nitrogen

fixation, pesticide degradation).

5. Frequency with vhich populations undergo shifts in important ecolog-

ical characteristics such as those listed in III-C points 1 through

4 above.

6. Likelihood of exchange of genetic information between the modified

organism and other organisms in nature.
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TV. Proposed Field Trials

A. Pre-Field Trial Considerations

Provide data related to any anticipated effects of the modified

microorganism on target and nontarget organisms frcm microcosm,

greenhouse, and/or grcv/th chamber experiments that simulate

trial conditions. The methods of detection and sensitivity of

sampling techniques and periodicity of sampling should be indicated.

These studies should include, where relevant, assessment of the

following items:

1. Survival of the modified organism.

2. Replication of the modified organism.

3. Dissemination of the modified organism by wind, v^iter, soil,

mobile organisms, and other means.

B. Conditions of the Trial

Describe the trial involving release of the modified organism into the

environment

:

1. Numbers of organisms and methods of application.

2. Provide information including diagrams of the experimental location

and the immediate surroundings. Describe characteristics of the

site that would influence containment or dispersal

.
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3. If the modified organism has a tarqet organism, provide the

foliating:

a. Identification and taxoncmy.

b. The anticipated mechanism and result of the interaction

between the released microorganism and the target organism.

C. Containment

Indicate containment procedures in the event of accidental release as

well as intentional release and procedures for emergency termination

of the experiment. Specify access and security measures for the area(s)

in which the tests will be performed.

D. Monitoring

Describe monitoring procedures and their limits of detection for survival,

dissemination, and nontarget interactions of the modified microorganism.

Include periodicity of sampling and rationale for monitoring procedures.

Collect data to compare the modified organisms with the nonmodified

microorganism most similar to the modified organism at the site of the

trial. Results of monitoring should be submitted to the RAC according

to a schedule specified at the time of approval

.

Risk Analysis

Results of testing in artificial contained envirorments together with

careful consideration of the genetics, biology, and ecology of the nonmodified

and the modified organisms will enable a reasonable prediction of whether

or not significant risk of environmental damage will result from the release

of the modified organism in the small-scale field test. In this section,
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the information requested in Sections II, III, and IV should be summarized

to present an analysis of possible risks to the environment in the test as it

is proposed. The issues addressed might include but not be limited to the

follcwino items:

A. The Nature of the Organism

1. The role of the nomodi fied organism in the environment of the

test site, including any adverse effects on other organisms.

2. Evaluation of vhether or not the specific genetic modification

(e.g., deletion, insertion, nodification of specific DNA sequences)

would alter the potential for significant adverse effects.

3. Evaluation of results of tests conducted in contained environments

to predict the ecological behavior of the modified organism relative

to that of its nomodi fied parent.

R. The Nature of the Test

Discuss the following specific features of the experiment that are

desiqned to minimize potential adverse effects of the modified organism:

1. Test site location and area.

2 . Introduction protocols

.

3. Numbers of organisms and their expected reproductive capacity.

4. emergency procedures for aborting the experiment.

5. Procedures conducted at the termination of the experiment.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

fejTiciou
omcc of
ANO TO X 1C IU*ST ANCtJ

MEMORANDUM

SUBJECT:

FROM:

TO:

Working Group on Release into the Environment
Recombinant DNA Advisory Committee (RAC)

Carl Mazza, Science Advisor
Chemical Control Division (TS-794)

Elizabeth Milewski, Ph.D.
Department of Health and Human Services

Thank you for notifying us of the next meeting of the RAC’s
Workgroup on release to the environment. We understand that the
primary purpose of that meeting is to develop guidelines for
investigators submitting proposals involving release of
microorganisms into the environment. This discussion is of
particular interest to the Environmental Protection Agency
because of our own work in developing such guidance both in the
Office of Pesticides Programs (OPP) and the Office of Toxic
Substances ( OTS ) . In this regard, there are several documents
that could be of use in your deliberations.

1 . The "Points to Consider"
which was distributed at

staff document, prepared by OTS
the last meeting of the workgroup.

2. Subpart M, Assessment Guidelines for Microbial Pesticides
(Attached), while not specifically developed for genetically
engineered organisms, should provide useful information. It
has been made available to the workgroup in the past.

3. A list of information elements (attached) developed by OPP
that we believe are relevent to the assessment of small scale
field tests of genetically engineered microorganisms.
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We believe it would be useful to consider two other related
items at the October 5th meeting. In developing guidelines for
microorganisms in the environment, we think it would be helpful
to consider the availability and adequacy of guidelines for the
conduct of greenhouse and other experiments with recombinant DNA
microorganisms. Guidelines in this area are necessary to
distinguish experiments conducted in greenhouses from those
conducted in the open environment.

Finally, you may wish to discuss the status of the proposed
spring conference on "Risk Assessment" which is to be jointly
sponsored by interested Agencies. It is important to make
progress in the planning of this conference; it may be useful to
involve the workgroup more directly.

At t achment
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A. BACKGROUND INFORMATION ON TOE MICROBE

1. Identity of the microbe and means of detection using the most sensitive
and specific methods available.

2. Description of the natural habitat of the nonindiger.ous or parental
microoganism, including information on natural predators and parasites.

3. Information on infectivity and pathogenicity to nontarget organisms.

4. Information relevant to the survival and growth of the microbe in the

environment (e.g., laboratory or containment facility test data).

5. If the microbe is genetically altered, the following information should
be provided in addition to the information listed in numbers 1-4, above:

a. Information on the methods used to genetically alter the microbes.

b. The identity of the inserted/deleted gene segment in question (host

source, nature, base sequence data or enzyme restriction map of the

gene )

.

c. Information on the control region of the genes, and a description of the

new traits or characteristics that are intended to be expressed.

d. Information on genetic transfer and exchange with other organisms.

B. DESCRIPTION OF PROPOSED TEST

1. The purpose or objectives of the proposed testing.

2. A detailed description of the proposed testing program, including test

parameters.

3. A designation of the pest organism(s) involved, (common and scientific

names)

.
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4. A statement of composition for the formulation to be tested, giving the

name and percentage by weight of each ingredient, active and inert,

and where applicable the number of viable microorganisms per unit weight

or volume of the product (or other appropriate system for designating

the quantity of active ingredient).

5. The amount of pesticide product proposed for use and the method of appli-
cation.

6. The States in which the proposed program will be conducted, and specific
identification of the exact location of the test site(s).

7. The crops, fauna, flora, geographical description of sites, dosage

rates, frequency, and situation of application on or in which the

pesticide is to be used.

8. A comparison of the natural habitat with the proposed test site.

9. The number of acres, number of structural sites, or number of animals by
State to be treated or included in the area of experimental use and the
procedure to be used to protect the tests from intrusion by unauthorized
individuals.

10. The proposed dates or period(s) during which the testing program is to

be conducted, and the manner in which supervision of the program will be
accomplished.

11. A description of the program for monitoring the microorganism during the
field test.

12. The method of disposal or sanitation of plants, animals, soils etc.,
which were exposed during or after the field test.

13. Means of evaluating potential adverse effects and methods of controlling
the microorganism if detected beyond the test area.
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DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES CF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON BIOTECHNOLOGY COORDINATION

MINUTES OF MEETING1

March 1, 1985

The Working Group on Biotechnology Coordination of the Recombinant ENA Advisory
Carmittee was convened at 9:00 a.m. on March 1, 1985, at the National Institutes
of Health, 9000 Rockville Pike, Bethesda, Maryland 20205. Mr. Robert Mitchell
was the Chair. The following people were present for all or part of the meeting

Working Group members:

Royston Clowes
David Friedman
Susan Gottesman
Arthur Lardy
Myron Levine
Gerard McGarrity

Robert McKinney
Robert Mitchell
Thomas Pirone
LeRoy Waiters
William Gartland, Jr.

(Executive Secretary)

A working group roster is attached (Attachment I).

Other National Institutes of Health staff:

Elizabeth Milewski, NIAID

Others:

Carter Blakey, Federation of American Societies for Experimental Biology

Irene Brandt, Eli Lilly and Company
Jeff Christy, Blue Sheet, FTC Reports, Inc.

Marie Dray, Pharmaceutical Manufacturers Association
Peter Farnham, American Society of Biological Chemists

Joseph R. Fbrdham, Nova Laboratories, Inc.

David J. Glass, BioTechnica International, Inc.

Alan Goldhanmer, Industrial Biotechnology Association
Michael Gross, Triton Biosciences, Inc.

John H. Keene, Abbott Laboratories
Henry Miller, Pood and Drug Administration
Carole Sherman
Paul Stem, University of Florida
William Walsh, Department of State
Judith Wortman, American Institute of Biological Sciences

lrThe working group is advisory to the RAC, and its recommendations should not

be considered as final or accepted.
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Mr. Mitchell, Chair, called the Working Group on Biotechnology Coordination to

order at 9:00 a.m. on March 1, 1985.

Mr. Mitchexl first informed the working group of the death of Dr. John Harvin,

a Recombinant Dm Advisory Committee (RAC) rmentoer . He said he deeply regretted

Dr. Harvin' s passing ard said the RAC had been fbrtinate in having Dr. Harvin'

s

advice and counsel.

Mr. Mitchell said he was intent on gaining a consensus at this meeting and

producing a document; he would, therefore, confine the discussion primarily to

working group members although he would attempt to recognize speakers from the

floor.

Mr. Mitchell said this special working group had been formed to comment before

the April 1, 1985, deadline on the December 31, 1984, Federal Register proposal
of an oversight scheme for biotechnology (Attachment II) . Mr. Mitchell felt

RAC, which has to date overseen development of recombinant DNA technology,

would be remiss if it or a working group did not comment on the Federal Register
announcement . Mr. Mitchell said RAC should contribute its experience and

knowledge to the attempt to institute a coordinated review effort.

Mr. Mitchell said the RAC approach to oversight of recombinant DNA technology
has worked well; new an expanded oversight structure may be necessary because
of the rapid pace of application of this technology. Before leaving a safe
harbor, howsver , RAC wishes to knew the next port of call.

Mr. Mitchell said the National Institutes of Health (NIH) RAC has an excellent
track record and a great decil of experience yet the NIH hesitated to assume
this additional oversight responsibility, because it is not within the scope
of NIH's traditional responsibilities. Because of litigation and Congressional
interest in this area, the intensity and volume of work can be an intimidating
distraction, and the NIH has questioned whether it has the resources to deal
with this expanded activity.

Mr. Mitchell said the December 31, 1984, Federal Register proposed an independent
scientific review mechanism. The advisory structure would be two-tiered,
consisting of five agency scientific advisory committees and a Biotechnology
Science Board. Each of five Federal agencies, the Environmental Protection
Agency (EPA) , Food and Drug A3ministration (FDA), U.S. Department of Agriculture
(USDA) , National Institutes of Health (NIH), and National Science Foundation
(NSF) , would select distinguished scientists as members of these agency scientific
advisory carmittees . The scientific advisory committees will provide detailed
scientific review of individual applications or issues submitted by the Federal
agencies

.

Each of the agencies will address specific areas. The RAC will continue
to serve as the scientific advisory committee for biomedical research, operating
under procedures specified by the NIH Guidelines for Research Involving Recom-
binant DNA Molecules. The National Science Foundation will establish a scientific
advisory committee to examine the potential effects of environmentally related
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basic research in biotechnology. The ccnmittees chartered by the FDA, USDA,
and EPA will primarily address commercial applications.

Each agency will send to its advisory ccnmittee a summary of each application
relating to reccmbinant CNA, recombinant RNA, or cell fusion submitted for
funding or review, regardless of vhether the agency is requesting a scientific
review. Any agency of the federal government may request that one or more of
the scientific advisory ccnmittees review its applications. The Biotechnology
Advisory Board may also request that an agency direct its scientific advisory
ccnmittee to review an application. When the review is completed, the ccnmittee
will submit its report to the agency requesting the review. It will also submit
to the Biotechnology Advisory Board for review and cament a copy of the report,
redacted to delete confidential business information and supplemented with such
additional nonproprietary information as is necessary to appreciate the scientific
significance of the report. The Biotechnology Science Board will be chartered
by the Department of Health and Human Services (DHHS) and will report to the
Assistant Secretary for Health. The membership will include two members frcm

each agency-based scientific advisory ccnmittee.

Mr. Mitchell said the oversight mechanism preposed in the Federal Register
announcement raises several questions. The Federal Register announcement does
not clearly state the procedure by vhich an applicant would choose the review
forum. The first issue, thus, is vhether applicants will "forum shop;" i.e.,

go frcm advisory canmittee to advisory ccmmittee in the hope of obtaining the
most favorable review.

The second issue is how the applicant or the public will knew the proper
review forum has been chosen. Heretofore, the NIH and RAC have served as the
central oversight focus. Applicants knew vhere to submit proposals and the

public could be aware a proposal would be reviewed. Will confusion or
uncertainty develop under the preposed system?

Mr. Mitchell said the December 31, 1984, Federal Register does not clearly

spell out the respective specific duties of each agency advisory committee;

these duties should be very clearly defined.

Mr. Mitchell said the Federal Register does not address the issue of vhether

each agency would establish their own guidelines; guidelines developed by one

agency could differ substantially frcm the guidelines of other agencies and

frcm the NIH Guidelines for Research Involving Reccmbinant DNA Molecules.

Mr. Mitchell said the Federal Register announcenent does not indicate the degree

of public participation on the agency advisory ccnmittees, and this should be

clarified. He felt public members, i.e., those who represent the concerns of

the public, play a necessary role on review committees. Although the majority

of members should be chosen for their technical expertise, public members

should be appointed to the agency advisory ccnmittees. The participation of

the scientific conrnunity and the public in oversight efforts should be encouraged

rather than discouraged. Under the current NIH review system, participation

by these groups is encouraged. Mr. Mitchell felt this tradition should be

continued. Meetings of all the agency advisory ccnmittees should be open to
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the public, arrf a notice of all deliberations should be published in the Federal

Register .

Mr. Mitchell asked whether the preposed review structure will deal with science

as a unified whole or whether review will depend on proposed application and

only be reviewed frem certain technical aspects. He asked whether risk appraisal

would be separated from risk management.

Mr. Mitchell said another consideration is vhether the various agencies will

have sufficient technical staff to evaluate the proposals and to organize and

run the proposed advisory committees.

Dr. McKinney felt the oversight scheme proposed in the December 31, 1984, Federal
Register had not been carefully developed; a great deal of work is required to

sort out various responsibilities and the ramifications of the proposed structure.

For example, the Federal Register suggests the RAC would be called upon to
interact with IEEA and EPA in order to provide advice and guidance in the

scientific area. What then is the role of the NIH, a nonregulatory agency, in
regulatory processes?

Dr. McKinney said the Federal Register announcement caused him a great deal of

concern; he questioned how the NIH would continue to pursue its mission under
this proposed oversight scheme. The proposed schane may impose a heavy
bureaucratic burden on NIH, and there is a real risk of losing the flexibility
under which the NIH and researchers have functioned to date.

Dr. McKinney said the Federal Register does not address several important
issues. These include; what will be the fete of the NIH Guidelines for Research
Involving Recombinant DNA Molecules under this proposed structure? Will each
of the agencies develop their own set of guidelines? What will be the impact
on local regulations such as those of Cambridge, Massachusetts, which mandate
that the NIH Guidelines are the safety standards to be used within the locale?
What will be the impact on other Federal agencies which have adopted the NIH
Guidelines as their standards for safety? What wall be the fete of the NIH
Guidelines if the regulatory agencies make them statutory? Will the NIH be
unable to modify the NIH Guidelines without extensive hearings and legislative
modifications in statutes? Flexibility in response to scientific information
is one of the most important features of the NIH Guidelines. This feature, so
important to the success of the NIH effort at oversight for recombinant DNA
technology, may be lost under the proposed oversight scheme.

Dr. McKinney said EPA clearly asks in the Federal Register announcement whether
EPA should incorporate the NIH Guidelines into their legal rules. He suggested
that if the NIH Guidelines become statutory, laboratory research may be faced
with restrictions which do not currently exist, e.g., inspections.

Dr. McKinney said the Federal Register announcement does not attempt to address
the issue of where scientific research stops and commercial application begins.
He thought the Federal Register as written suggests vaccine development projects
carried cut by NIH institutes would fall under the purview of the regulatory
agencies

.
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Dr. McKinney called the attention of the working group to one item of the mandate
of the Cabinet Council Working Group as stated in the December 31, 1984, Federal
Register : "Review the function of the NIH Recombinant DNA Advisory Ccnmittee
and its role in biotechnology commercialization and safety regulation."

Dr. McKinney noted that although this item was part of the Cabinet Council
Working Group mandate, the Federal Register announcement gives no indication
that the function of the RAC had been considered.

Dr. McKinney said RAC has several generations of experience in dealing with
industry under the NIH Guidelines. This association began with the inclusion
in the NIH Guidelines of a section on voluntary compliance. Nonetheless, the
Federal Register announcement neglects this interaction and any useful informa-
tion from this NIH-industry oversight effort.

Dr. Lardy said he vas pleased by the USDA and FDA policy position statements
in the December 31, 1984, Federal Register . These agencies indicate that
products of recombinant DNA technology would be regulated in the same manner
as products from other technolcg ies . He noted, however, that the stated mission
of the EPA differs frcrm the missions of the USDA or FDA. He wondered how much
effort would be required to prepare a PreManufacturing Notice (PMN) . He

also questioned how burdensome the 90 day response period mandated by statute

would be for the EPA. He said there is a great difference between simply

recording proposals and reviewing and regulating.

Dr. Landy said he would prefer the regulatory agencies address themselves to

commercial applications. RAC and the NIH should continue to address research

issues. In addition, RAC's mandate to determine whether recombinant ENA poses

any risks should not be divided among other agencies.

Dr. Friedman said RAC's experience in risk assessment in recombinant ENA should

be taken into account in devising an oversight scheme. He noted that the EPA

appears to raise concerns RAC successfully resolved years ago. He felt the Work-

ing Group on Biotechnology Coordination should emphasize that RAC's experience

and wisdom should be utilized.

Dr. Friedman felt the decentralization of review preposed by the December 31,

1984, Federal Register could be a good idea; however, the major question is

vhether decentralization would be manageable or unmanageable. If the sole out-

come of this decentralization scheme will be confusion and increased bureau-

cracy, this scheme will fail

.

Dr. Levine said FDA ' s stated approach to the oversight of biolog icals is rational.

He questioned, however, hew the scheme proposed in the December 31, 1984, Federal

Register would deal with live viral or bacterial vaccines produced by recombinant

DNA technology. He said a great number of these types of vaccines will soon

be available for administration to large populations. Will the administration

of these live, sometimes replicating agents to large numbers of people constitute

release into the environment? He thought many of the problems that have arisen

with proposed field testing of engineered microbes will arise with administration
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of live vaccines to the population. This projected application will create a

great deal of pressure on the preposed oversight scheme.

Dr. W&lters said as a private citizen he felt the proposed review mechanism

presents a great danger of fragmentation in cversight of recombinant ENA tech-

nology and an eventual loss of oversight. He felt a centralized oversight

structure would be far more effective and efficient than the preposed loose

federation of agency advisory ccnmittees.

Dr. Walters said a sense of continuity is necessary if an expanded oversight

scheme is to work. A successful oversight scheme would require an experienced

staff, an institutional memory, and dedicated committee members. The preposed
loose federation of agencies cannot provide all of these necessary components,

nor can it provide the press and public a single focus for biotechnology over-
sight.

Dr. Walters said the December 31, 1984, Federal Register does not consider the
role of the public. Many of the questions facing society in the application
of this technology have a moral and ethical component as well as a scientific
component. Any proposed oversight scheme should incorporate societal value
judgments. The cversight committees should function to the extent possible in
the public arena, and members representing the public should be part of any
committee. These oversight committees should also play a role in public
education. If the oversight system for biotechnology is decentralized and
goes underground, the public will be confused and suspicious.

Dr. Walters said under the proposed oversight scheme, problems may arise with
proposals which do not clearly fit under the purview of a single agency. If
proposals are submitted to a central review body which might forward the pro-
posal to working groups for consideration, this type of proposal will not
present a difficulty.

Dr. Walters added that Occupational Safety and Health Administration (OSHA)
does not offer a policy statement in the December 31, 1984, Federal Register ;

this agency should participate in any consideration of oversight of biotechnology.

Dr. Walters offered an alternative oversight scheme. He suggested the creation
of a "third generation" RAC. This RAC would be essentially the current RAC
with supplementation of expertise in areas such as ethics, public policy, and
science. An oversight committee must have representation in these areas to
permit a broad evaluation of proposals. A subcommittee/working group structure
such as that used by the current RAC could provide additional expertise in areas
where the "third generation" RAC's expertise is not of sufficient depth. The
"third generation RAC" might be situated in the Office of the Secretary of
Health and Human Services. This cormittee should be prepared to report its
activities to Congress and the public.

Dr. Pirone said the USDA policy statement in the Federal Register announcement is
reasonable. He said the Federal Register announcement does not, however, address
the question of what constitutes agricultural research and what constitutes
agricultural application. The December 31, 1984, Federal Register simply indi-
cates NSF will review "environmentally-related" proposals when testing begins
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|

in the field and does not clearly indicate how basic agricultural research
with potential commercial applications would be reviewed prior to the tine it
would be "environmentally-related." Dr. Pirone said the Federal Register is
also vague as to how submitters would choose the appropriate review forum;
research appears to be covered by the NIH Guidelines vhile NSF oversight is
indicated once the experiment moves into field testing. He felt "shopping
abound" for the most advantageous review could occur in this situation.

|

Dr. Pirone pointed out that while tte NSF panel described in the Federal Register
would possess ecological expertise, a balance of molecular biologists, geneticists,
and experts in agricultural applications are needed to appropriately evaluate
agricultural proposals.

Dr. Pirone expressed concern that the Federal Register announcement does not
indicate vhich USDA agency will regulate biotechnology. He said he would

j

personally prefer an agency with research responsibilities be assigned this

|

responsibility.

|

Dr. CLewes said he would prefer to see a third generation RAC implemented.

;

He said the proposed Biotechnology Science Board could fill this role; a certain
amount of NIH and RAC experience could go into the formation of this board

.

i
EPA, FDA, and USEA could function as working groups of the board. With these
modifications, the scheme proposed in the Federal Register could be used and

the positive tradition began by RAC could be preserved.

Dr. McGarrity thought one problem with the preposed scheme is that no attempt

|

is made to predict future applications of biotechnology or the area where the

greatest number of proposals would appear.

Dr. McGarrity thought it may be more efficient to review a great number of
diverse proposals on the basis of preposed application as suggested by the

December 31, 1985, Federal Register . Cross-checking and coordination between

the agencies would be very important, however, for the success of such a scheme.

He said he cannot think of any example of agencies interacting as proposed in

the Federal Register .

Dr. McGarrity noted that the Federal Register announcement had not supplied

definitions in recombinant DNA, molecular biology , and biotechnology. He said

these definitions and a uniformity of language will be very important in deter-

mining which agency would oversee vhich application.

, Dr. McGarrity said another problem with the preposed scheme is that many experts

will be asked to participate on the various agency advisory carmittees. The

committees may met very frequently; a great decil of responsibility will be placed

on a large number of experts.

j

Dr. McGarrity agreed public participation is important, but noted the increasing

sophistication of the technology reduces many scientific members of RAC to public

members if their expertise does not impinge on the proposal under consideration.

He thought the same process would occur with the proposed advisory committees.
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Dr. McGarrity thought the loose federation of agencies proposed in the Federal

Register might permit sufficient public access to information. He noted that

no single information focus exists in the biomedical area; but the public

appears to be well informed about subjects as disparate as organ transplantation,

in vitro fertilization, and human gene therapy.

Dr. McGarrity thought the nature of the application would determine whether

the proposal could be discussed in a public forum. He thought proposals

submitted to FDA ard EPA for review would probably be reviewed in closed

session.

Dr. Gottesman suggested the Working Group on Biotechnology Coordination

formulate a response to the December 31, 1984, Federal Register by raising a

series of questions about the preposed schene . She preposed the following

questions

:

(1) What is the line between research ard conmercial application?

(2) How safe is safe enough and who decides?

(3) Where vrLll the burden of proof fall, on the agency or on the sifcmitter?

(4) How does one determine whether regulation is necessary?

(5) What is the status of laboratory research under this schene? Would labora-
tory research face increased regulation? Seme of the definitions used by
the EPA in the Federal Register announcement could affect the status of
laboratory research.

(6) What is the status of agricultural research? What would be the review
process for laboratory research with agricultural applications? Who would
review proposals involving field testing?

Dr. Gottesman said the working group might also address these issues:

(1) Does the working group like the structure preposed in the December 31, 1984,
Federal Register? What structure does the working group think would work
best based on RAC's experience?

( 2 ) Does the working group think the structure preposed in the Federal Register
will work? How efficiently? With how much paperwork? Where is the appro-
priate point to obtain public input? Are the agencies likely to obtain
appropriate expertise to sit on the camdttees? Will the ccmmittees' know-
ledge ard influence be diluted out in the agency review process?

(3) What will RAC need to do to implement the proposed scheme if the scheme as
written takes effect? What specific responsibilities will be ranoved frem
RAC's purview/? If the requirements of the proposed scheme increase oversight
requirements for laboratory research, will RAC responsibilities in over-
seeing the implementation of these requirements increase?
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Dr. Gottesman said RAC's responsibilities might increase since the Federal
Register announcement proposed that each agency send its advisory committee a
summary of applications relating to recombinant DNA, recombinant RNA, ard ceil
fusion regardless of whether the agency is requesting a scientific review.
The NIH receives thousands of grant applications a year, ard RAC might be
required to review these applications.

Dr. Gottesman said the working group might also ask how risk/benefit issues
will be weighed at the board level.

Dr. McKinney suggested Car. Gottesman add one additional consideration to the
list: What are the circumstances under which the RAC could adjust the NIH
Guidelines? Dr. McKinney said this question specifically should ask whether
modifications in the NIH Guidelines would have to be approved by the Biotech-
nology Science Board and/or other agencies.

Mr. Mitchell said another consideration is vhether the EPA could place additional
oversight burdens on research and laboratory investigators.

Dr. Clowes felt regulations for commercial applications should not impinge on
research activities. Increased oversight of research should not be the outcome
of the proposed oversight structure.

Dr. Gartland said seme EPA positions proposed in the December 31, 1984, Federal
Register have already been implemented; i.e., EPA has recently imposed additional
regulation on research. He explained that in the past, EPA considered any field
test involving less than 10 acres research are not covered by the Federal Insec-
ticide, Fungicide, and Rodenticide Act (FIFRA) statutes. Now, however, EPA
has eliminated the acreage limit. If an NIH funded investigator wished to
field test an organism EPA defines as a pesticide, that NIH-fended experiment
would fall under the FIFRA statutes and would be regulated by EPA.

Dr. Landy proposed one additional issue the Working Group on Biotechnology
Coordination should address: any concerns working group members have about the
EPA position should be included in the working group response since the public

has been asked to cament on questions posed by the EPA.

Dr. McKinney suggested working group members might respond as individual citizens

to EPA's questions. Ffe felt the working group should focus on providing advice

to the NIH.

Dr. Landy felt the working group should respond to the EPA questions since part

of RAC's mandate is to address these types of issues. To drep this mandate and

adept the Federal Register proposal prematurely would increase public anxiety

about the applications of recombinant DNA technology.

Dr. Clowes agreed; he felt the working group has an obligation to see that RAC

continues to function in a beneficial way.
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Mr. William Vfelsh of the State Department said he had participated in the devel-
opment of the December 31, 1984, Federal Register . He offered seme additional

information on the proposed oversight scheme. He said the Cabinet Council
Working Group had envisaged that each agency advisory canmittee would advise

that agency's director or administrator. Each agency would develep its own
guidelines and the Biotechnology Science Board would attempt to coordinate
these guidelines. OSHA will soon publish a notice on how they will interact
with the Cabinet Council Working Group proposal

.

Mr. Mitchell asked Dr. Gartland to explain how the scheme described in the
Federal Register developed. Dr. Gartland said the original proposal was to

create a "super-RAC" vhich would be administered by the current RAC's admini-
strative staff. A large structure would result, however, and the NIH did not
wish to house such a structure. The other basic science agency, the NSF, also
was not willing to accept it. Dr. Gartland said the proposal vhich appeared
in the December 31, 1984, Federal Register represents a compromise.

Mr. Mitchell said the Federal Register announcement does not indicate the
Biotechnology Science Board will have authority over the various agencies; each
agency may wall go off in its own direction. If this happens, the type of re-
view a proposal receives will depend upon the personalities of agency personnel.
If the public doubts that fair reviews are being given to proposals, the credi-
bility of the review system will be damaged. He said a centralized structure
on the other hand provides reliability; reliability is very important to investi-
gators and to industry.

Mr. Mitchell asked Dr. Henry Miller of the FDA if the public has input in FDA
decisions. Dr. Miller replied that the public is not at all involved in FE&
decisions. Indeed, FDA does not even divulge that a proposal has been submitted
for review. Occasionally, FDA will convene meetings of its advisory committees.
These meetings may be open to the public, but the only data discussed at these
meetings are already in the public domain.

Dr. Miller said the concept of public forums is fraught with problems; many
biotechnology proposals will contain trade secrets. He argued that vhile the
public may have a role in risk management, scientific assessments should be
performed by technical experts.

Mr. Mitchell asked if any public members participate in proposal review.
Dr. Miller replied that only FDA staff, the manufacturers, and their represent-
atives attend these meetings. Occasionally representatives from other agencies
will be invited to attend.

Dr. Gartland said EPA and FDA reviews will probably be totally closed to the
public. Representatives from other agencies might be invited to specific reviews,
but there would have to be a very good reason for inviting them. Indeed, agency
proceedings will be so closed that the Biotechnology Science Board will only
receive a sanitized version of the review. Since proposals will be slimitted
directly to the agencies, the board will not see the actual proposal.
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Dr. Miller contrasted the RAC and FDA process. In the RAC process, NIH publishes
notice of proposal review in the Federal Register . Working group meetings are
called if necessary, and the proposals are reviewed by RAC which generally
meets in public session. RAC then offers advice to the NIH Director, vho an-
nounces his decision in the Federal Register . Proposals submitted to FDA are
reviewed by in-house reviewers, and a decision is reached by agency staff.
The type of decisions RAC currently offers to NIH would be made by agency staff.
The agency process turns more or less automatically unless a generic problem
arises; an advisory committee meeting may be called to evaluate generic issues.
FDA expects internal review will function on a thirty day clock. The EPA
review system operates on a ninety day clock, and reviews will be performed by
EPA staff. It is unlikely agency advisory committees will participate in pro-
posal reviews because of time and volume constraints. Dr. Miller said analogies
between RAC and the preposed agency advisory committees should not be overdrawn.

Dr. Clowes asked whether a submitter could appeal an agency decision. Dr. Miller
replied that the agencies have internal appeal mechanisms, but the submitter
could not appeal to the Biotechnology Science Board because no mechanisms for

external review exist.

Dr. Clowes said the processes proposed in the Deconker 31, 1984, Federal Register
represent a major departure from the procedures RAC has used so successfully.
He felt the agency advisory committees proposed in the Federal Register announce-
ment should function as RAC has functioned in the past, and the proposed Biotech-
nology Science Board should have authority over the agency advisory committees.

RPC could aid the board in developing a uniform set of guidelines for the

agencies and could assure that EPA does not refight past battles. Continuity

in this oversight process should be preserved; this process need not begin

again at sqm re one.

Dr. Clowes felt all proposals should be reviewed by the Biotechnology Science

Board, and these reviews should be open to the public when possible. Dr. Clowes

felt meetings of the agency advisory committees should also be open to the

public. The working group could suggest language to this effect be added to

the December 31, 1984, Federal Register notice.

Dr. Goldhammer of the Industrial Biotechnology Association ( IBA) said expert

committees advise the EPA on specific issues . Members of these committees are

recruited from outside of the agency. Dr. Walters asked if these meetings are

open to the public. Dr. Goldhammer said seme portions of the meetings may be

open to the public ; reviews of proprietary proposals are closed , however

.

Dr. Vfelters asked whether the FPA announces reviews. Dr. Goldhammer said EPA

announces reviews in the Federal Register ; this announcement gives the name of

the company, the date of the review, and the regime under which the proposal

was received; e.g., pesticide.

Dr. McKinney said EPA and FDA operate under statutes; these statutes are difficult

to modify. He suggested comments by the working group on the issue of public

access would not affect the manner in which these agencies function. He asked

Dr. Gartland why the Cabinet Council Working Group had not addressed the issue

of how NSF ard NIH, which are not regulatory agencies, would perform review/s.
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Dr. Gartland said the Cabinet Council Working Group had not discussed NIH and

NSF function as the December 31, 1984, Federal Register primarily applies to

commercial proposals. He assumed the RAC would continue to function as in the

past except for these areas vhere other agencies have authority.

Mr. Mitchell said he would like to know how much muscle the Biotechnology

Science Board will possess in implementing recommendations to the agencies,

tar. McKinney said the Federal Register announcement indicated the agencies

have final authority since review will be at the agency level

.

Dr. McGarrity said Dr. McKinney's interpretation conflicted with the following

statement from the Federal Register which indicates the board will:

"...receive from each agency a summary of each application relating to recom-
binant RNA, recombinant ENA, or cell fusion which is submitted to one of

the agency based scientific advisory committees; and, may make a request

to the submitting agency that another committee of the parent board itself
undertake a review of a specific proposal or class of proposals."

Dr. McGarrity questioned how the board would resolve conflicting review recommend-
ations from two different agencies if it did not have same authority.

Dr. Friedman asked if the general public had come to terms with recombinant
DNA technology. Dr. Gartland felt a consensus exists that laboratory research
using recombinant ENA is not a burning issue. He said same individuals are
concerned about deliberate releases of modified organisms, but he did not know
if the general public is concerned.

Dr. McKinney said the issues associated with the proposal of Ers . Steven Lindaw
and Nickolas Panopoulos of the University of California, Berkeley, to field
test modified microorganisms will continue to arise. In the Lindow/Pancpoulos
case, the science was critically evaluated and field testing was approved.
The issues subsequently raised were extraneous to scientific considerations.

Dr. Gottesman said the working group could explicitly request that the oversight
scheme be directed to commercial applications and not research phases of projects.
She said the line between research and commercial applications had not, however,
been clearly drawn in the December 31, 1984, Federal Register notice and questioned
whether the working group should attempt to define research versus commercial
applications

.

Dr. Handy suggested the working group recommend industrial research as well as
academic research be overseen by the NIH under the NIH Guidelines. He thought
the regulatory agencies might recommend this course cf action to industrial
firms.

Dr. Friedman felt the agencies, if they recommend industry abide by the NIH
Guidelines, might feel they must formally adept the NIH Guidelines. This could
limit NIH' s flexibility.
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Dr. Goldhammer said any attempt by the regulatory agencies to adopt the NIH
Guidelines or to require industrial firms to abide by the NIH Guidelines in the
laboratory stage of product development would create legal problems; changes in
statutes or rules would be required. Dr. Goichammer suggested compliance with
the NIH Guidelines is already being enforced on an ad hoc basis by insurance
underwriters

.

Dr. Lardy asked vhether the agencies might indicate re/iew would be facilitated
by adherence to the NIH Guidelines. Dr. Miller said the FDA. does make this
policy statement but does not mandate or police industry activities. If a
company were in technical violation of the NIH Guidelines but had attained the
requisite safety in another way, FLA would be reluctant to prosecute.

Dr. Levine asked vhether the December 31, 1984, Federal Register indicates
EPA will attempt to modify its Toxic Substances Control Act (TSCA) statutes to

regulate research and small-scale field testing of recombinant DNA organisms
other than pesticides. Dr. Goldhammer felt this Federal Register indicated
EPA will attenpt to modify its TSCA statutes to regulate field testing. He
did not think EPA intends to regulate research in laboratories and greenhouses
since TSCA as currently written gives EPA legal authority only in the commercial
setting . Dr. Lardy said EPA may also be considering regulating the transfer
of naturally occurring organises from one ecosystem to another under its TSCA
statutes. Dr. David Glass of BioTechnica, Inc., suggested EPA intends to

regulate agricultural releases under its TSCA statutes.

Mr. Mitchell said seme academic research might irvolve field testing but no
product. For example, a data base on factors influencing organism dissemination
might be constructed through field testing . Would EPA statutes extend to this

situation? Dr. Pirone thought authority would probably be delegated in this

situation to the NSF; but the Decenber 31, 1984, Federal Register did not clearly

indicate vhether NIH or NSF would be responsible.

Dr. Lardy thought an effective oversight schane should permit investigators

to easily ascertain the appropriate review body at each step in the testing

procedure; this would facilitate the researcher's task.

Dr. McGarrity questioned vhether RAC would continue to review laboratory research

with potential agricultural applications; RAC would then have to maintain agri-

cultural expertise. Dr. Gottesman thought the laboratory safety considerations

for agricultural research would be similar to considerations for other applications

since the basic genetic mechanisms are the same. She did not think RAC review

of experiments with potential agricultural applications would present a problem.

Mr. Mitchell said RAC had two primary concerns in evaluating the December 31,

1984, Federal Register ; the quality of scientific reviews and the propriety

of the proposed procedures. He wondered vhether the agencies would haw the

necessary technical expertise to impianent this scheme.

Dr. McKinney said pressures currently on NIH will be on the other agencies vhen

this scheme is implemented . He said issues of particular concern are obtaining

talented expertise and responding quickly. He noted that many individuals
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possessing the requisite expertise are being recruited by industry; these

individuals cannot serve on agency committees because of conflict of interest

considerations. As the number of advisory committees will be increased by
this scheme, qualified individuals who can 9erve on the committees will become

increasingly scarce. Mr. Mitchell agreed the Cabinet Council Working Group
should be alerted to this issue

.

Mr. Mitchell said another concern is how and when the scheme proposed in the

December 31 , 1984 , Federal Register will be implemented . Until the scheme is

in place, hew should RAC proceed?

Dr. Gottesman felt the importance of flexibility to the success of RAC oversight
of recombinant DNA technology should be recognized. The working group should

suggest the agencies begin to construct categories of concern. She thought the

NIH two-tier review system consisting of the RAC and Institutional Biosafety
Committees (IBCs) could be used as a model. Under the RAC system a single
level of review is sufficient for simple cases, two-tiers of review are required
for evaluation of more complex issues.

Dr. McGarrity said the Federal Register announcement does not clearly indicate
vhether a one or two-tiered approval process will be in place, when the submitter
might proceed, or how long review will take.

Dr. Walters questioned vhether the working group response should discuss the
effectiveness of the two-tiered review system

Mr. Mitchell asked vhether other agencies will have IBCs. Dr. Gottesman said
other agencies would not be likely to have IBCs. She said she wished to indicate
that RAC has categorized experiments as being of greater or lesser concern and
assigned oversight of experiments raising lesser concern to IBCs. Dr. Gottesman
exempted from the NIH Guidelines are a logical starting point in determining
which applications require in-depth review.

Dr. Landy said the most important elements in an oversight scheme are strategy
and information. The information and experience acquired by RAC in the past
ten years has permitted RAC to develop a strategy of exaTpting certain classes
of experiments from oversight. He said the agencies should not have to start
again at square one and repeat all RAC has done, lie thought this concept
should be stressed by the working group.

Dr. McKinney agreed the agencies should be encouraged to categorize experiments.
He suggested the working group cite RAC's experience and urge the agencies to
use this experience to limit the number of cases subject to the regulatory
process

.

Dr. Vfelters pointed out that NIH's situation may not be analogous to the situ-
ations of agencies which have statutory constraints.

Dr. Gottesman suggested the working group response to the Cabinet Council
Working Group might first indicate those concepts RAC has developed through
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experience. The first section of the document would include the following
general conelusions

:

I-( 1) Laboratory research using reconbinant ENA and FNA is appropriately overseen
by current RAC Guidelines. Any new regulatory scheme should confirm that
laboratory research continue to be exonpt from regulation per se.

Other agencies may want to urge their applicants to abide by the NIH
Guidelines during the laboratory research phase of commercial product
development

.

I— ( 2 ) Flexibility has been critical in NIH' s development of the NIH Guidelines in
this rapidly developing field. NIH's flexibility should be retained, and
we strongly recommend that sufficient flexibility be incorporated into the
oversight programs of other agencies.

I— ( 3 ) Open discussion of the appropriate use of biotechnology by RAC has helped
to ensure public input into and confidence in policy decisions in this
field. Therefore, vhile specific decisions on specific proposals may
necessarily be done in closed sessions, it is important that scientific
oversight committees continue to provide a public forum to the extent
possible.

I- (4) The RAC has exenpted seme classes of experiments from all special review
and has assigned IBCs the responsibility for oversight of other experiments.
This leaves RAC free to concentrate on the cases vhich are of major concern

.

Vhile seme review of all release of genetically engineered organisms may
be necessary, we recommend that the exempt classes of experiments be con-

sidered carefully as examples of possible categories of organises vhich
might be appropriate for expedited re/iew. Not all applications need to

be seen by the full regulatory structure.

Dr. Gottesman suggested a second section of the working group document could
address seme specific concerns and questions. These would include:

II- (l) Vhere will the line between research and commercial application be drawn?

Will a common line be determined for all agencies? For release into the

environment as opposed to growth in contained facilities?

There was particular concern about the fate of basic agricultural research

vhich might involve field testing

.

II- (2) Will laboratory research be treated any differently under this proposal

that it is currently? Will recombinant ENA research continue to be under

the oversight of the RAC and NIH? Is it proposed that cell fusion be

regulated at the laboratory research level? Would any of the broad

definitions for biotechnology proposed by EPA apply to laboratory research?

II-(3 ) What is the flexibility of the structure? Would the NIH Guidelines be
allowed to continue to evolve? Would changes in the NIH Guidelines

require the approval of the Biotechnology Science Board?
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II-(4) Vhat mechanisms will there be for general public discussion of issues of

safety and benefit? Who will determine how safe is safe enough? Will the

burden of proof be on the researcher to prove no harm or on the agency

to prove harm?

Mr. Mitchell asked if a consensus existed in the working group to accept the

concepts contained in the language offered by Dr. Gottesman. The working

group could then proceed to modify the language. By a vote of nine in favor,

one opposed, and no abstentions, the working group accepted this consensus.

Dr. McGarrity said the third sentence of point I-(4) is a juxtaposition of two

separate thoughts , and the clause referring to the necessity of reviewing releases
of genetically engineered organisms suggests a bias.

Dr. Mitchell suggested the working group delete that clause. Dr. Gottesman
agreed

.

Dr. McKinney suggested the first sentence of point I-(4) should include the idea
that during the ten years since its inception RAC has exempted sane classes
of experiments frcm special review. The working group could recommend the
exempt classes of experiments be carefully considered as examples of possible
categories of experiments requiring less stringent review. Dr. Walters suggested
the word "activities" be substituted for the word "experiments" in the first
sentence of point I-(4).

By a vote of eight in favor, none opposed, and no abstentions, the working
group accepted the following language for point I- (4) item of the response:

"Cn the basis of information acquired ever the past ten years, the RAC has
exempted sane classes of experiments from all special review and assigned
to Institutional Biosafety Committees the responsibilities for cversight
of other experiments. This has permitted the RAC to concentrate on the
cases which are of major concern. We recommend that the exempt classes of
experiments be considered carefully as examples of possible categories of
experiments which might be appropriate for expedited review. Not all
applications should need to be seen by the full review structure."

Mr. Mitchell drew the attention of the working group to point II-(l). That
item questions where the line between research and commercial application will
be drawn and indicates particular concern about the fate of basic agricultural
research

.

Dr. Gottesman expressed hope that all research activities including testing in
the greenhouse would be covered by the NIH Guidelines. Dr. Walters supported
the concept that the NIH Guidelines should provide safety standards for labora-
tory research.

Dr. Lardy did not think the working group should simply state reservations with-
out offering solutions. If the working group position is that research should
be covered under the NIH Guidelines, this position should be explicitly stated.
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Dr. McKinney strongly supported a statement that oversight of academic research
should renain in the NIH domain. He thought "academic" research could be
zonducted in both the industrial and university setting. He noted that EPA
states university research should continue to be covered by the NIH Guidelines;
EPA also states, however, that NIH's mandate does not extend to industrial settings.

Dr. Gottesman thought the working group could recommend ail laboratory research
continue to be under the purview of RAC and the NIH. A sentence questioning the
distinction between research and application could also be added to the working
group statement. Point II-(l) would then read:

"Where will the line between research and commercial applications be drawn?
Will a cannon line be determined for all agencies? Ft>r release into the
environment as opposed to growth in contained facilities?

"In particular it not clear how basic research with potential agricultural
applications will be reviewed prior to the time it would be ' environmental ly-
related .

' We recommend that all laboratory and greenhouse research continue
under the purview of the NIH Guidelines and the RAC."

Dr. Gottesman suggested point I— ( 1 ) referring to laboratory research be modified
to include the phrase "and should continue to be overseen." Dr. Lardy suggested
the work "all" be added to the first sentence of this point; this section would
then clearly include plants and animals. Dr. Pirone agreed this language would
then include agriculturally and environmentally related research.

Dr. McGarrity thought point I-(l) should state the phrase "regardless of potential
and eventual applications."

On the basis of this discussion point I— ( 1 ) was deveicped to read as for lows

:

"All laboratory research using recombinant DNA and RNA regardless of its

potential or eventual applications is appropriately overseen and should

continue to be overseen by RAC under the NIH Guidelines. Any new regulatory

schane should confirm that laboratory research continue to be exempt frcm

regulation per se. Other agencies may want to urge their applicants to

abide by the NIH Guidelines during the laboratory research phase of

camiercial product development."

Dr. Gottesman suggested point II-(3) could be viewed as a subset of point I-(2).

She suggested point II-(3) address the issue of flexibility of NIH actions and

the NIH Guidelines as regards the Biotechnology Science Board. The working

group agreed.

Dr. Gottesman suggested the issue of risk assessment should be included on the

list of issues that must be addressed by RAC. Mr. Mitchell felt a consensus

was developing in the working group that risk assessment should be the province

of the NIH.
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Dr. Gottesman said she had included the reference to cell fusion in point II-(2)

as the Federal Register announcement preposed regulation of cell fusion experiments

at the laboratory level. She questioned Vvhether any valid reason to regulate

these procedures existed. She asked whether the working group should comment

specifically on the proposal to regulate cell fusion experiments under the

oversight scheme for "biotechnology."

Dr. Lardy felt cell fusion experiments cure research and should not be regulated

under the scheme proposed in the December 31, 1984, Federal Register . He suggested
NIH indicate it will take uider advisement the suggestion that cell fusion
experiments are research activities which should be overseen by the NIH.

Dr . Gartland pointed out that the Federal Register announcement indicates the

agencies will oversee cell fusion experiments. He said the NIH might be required

to regulate cell fusion experiments inder the scheme preposed in the December 31,

1984, Federal Register announcement.

Dr. Landy said he objected to the rather cavalier fashion in which the December 31,

1984, Federal Register announcement suggests cell fusion experiments should be
regulated. He felt there should have been greater epportunity for pibiic dis-
cussion.

Dr. Gottesman suggested the working group could request further discussion of
the issue before any proposal to regulate cell fusion experiments is implemented.

The working group agreed an explicit reference to the status of cell fusion
experiments under the Federal Register announcement should be made in point
II-(2 )

.

Dr. Clones felt the first two sentences point II-(2) which deal with the status
of laboratory research are redundant as these ideas were expressed elsewhere
in the working group response. He suggested these two sentences be deleted.
The working group agreed.

The working group agreed to the following language for point II-( 2 )

:

"Is it proposed that cell fusion research at the laboratory level be subject
to review? We strongly recommend that no such expansion of oversight of
laboratory research take place without extensive discussion. Would any of
the broad definitions of biotechnology preposed by the EPA apply to labora-
tory research?"

Mr. Mitchell called the attention of the working group to point II-(3 ) which
discusses the flexibility of the oversight structure and the status of the NIH
Guidelines aider the proposed structure.

Mr. Mitchell asked Mr. Walsh whether the Cabinet Council Working Group had
discussed the effectiveness of the NIH Guidelines or the effect of the Federal
Register proposal on the NIH Guidelines.
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Mr. Walsh said the Cabinet Council Working Group had not discussed the NIH Guide-
lines nor the impact of the Federal Register announcement on the NIH Guidelines.

Mr. Mitchell asked if the Biotechnology Science Board would be able to modify
the NIH Guidelines. Dr. Clcwas said the NIH Guidelines would have to be subject
to the board. If the NIH Guidelines were not subject to board control, the
guidelines of the other agencies would not be subject to board control . Such
independence would destroy the intended purpose of the board.

Dr. McKinney suggested the working group document ask vhether the NIH Guidelines
would be allowed to continue to evolve as they have in the past. He said RAC
has a proven track record and on the basis of that record the board could dele-
gate to the NIH authority to control its own NIH Guidelines. He felt it was
inappropriate at this time to muddy the waters by forcing the NIH to report to
the board before it advises the NIH Director.

Dr. McKinney felt strongly that NIH and RAC must have the authority to modify
the NIH Guidelines. Dr. Clowes pointed out that RAC would then be completely
independent of the the Biotechnology Science Board.

Dr. Lardy said RAC desires autonomy in overseeing basic research; he felt very
strongly that research should not be included under the scheme proposed in the

December 31, 1984, Federal Register . Dr. Lardy said the structure proposed in
the December 31, 1984, Federal Register is not sacrosanct. It could be modified
if consideration suggests it will not work well. He questioned the need for a

new structure which he felt would be cumbersome.

Dr. Gottesman said the working group could explicitly state research should

not be part of the proposed oversight structure. She said the issues vhich
must be considered in overseeing laboratory research are quite different from

the considerations of the regulatory agencies. Dr. Pirone agreed. He felt

the December 31, 1984, Federal Register was an attempt to regulate ccnmerciai
biotechnology ; science and research should not be mentioned in the Federal

Register scheme. Mr. Mitchell said the NIH should not be associated with

regulatory agencies in the proposed oversight scheme

.

Dr. Walters suggested the word "science" be deleted from the name of the board.

If the word "science" is removed from the title, scientific research would not

be part of the oversight scheme.

Dr. Gartland observed that the working group appeared to be seceding from the

planned federation of agencies. Dr. Landy said the NIH should justify this

action on the basis of its long experience and tradition.

Mr. Mitchell asked Mr. Walsh to describe the development of the proposed oversi^it

scheme by the Cabinet Council Working Group. Mr. Walsh said the Cabinet Council

originally considered three methods of providing oversight. These three methods

were: (1) A "super-RAC" would be established at the NIH or at the level of the

Assistant Secretary for Health in DHHS. This super-RAC would offer advise to

the various agencies. (2) Each agency would establish its own autonomous RAC.

(3) A federation of agencies would be formed with a Biotechnology Science
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Board attempting to provide coordination. This proposal is described in the

December 31, 1984, Federal Register and is essentially a ccmprcmise between

the first and second proposals.

Mr. Walsh said the advantages of the first proposal are that the "super-RAC"

would provide a single oversight focus and would be located in a nonregulatory

agency divorced fron the decision-making processes of the regulatory agencies.

Mr. Mitchell asked Mr. Walsh why the "super-RAC" proposal was ultimately

rejected. Mr. Walsh replied the "super-RAC" proposal had been accepted by all

the agencies; however, the NIH did not wash to accept responsibility for the

proposed "super-RAC." Dr. Brandt, the Assistant Secretary for Health at EHHS,

at that time announced his resignation and recused himself fron the discussion.

Mr. Walsh said sane concern also existed about how proprietary information

would be handled under the "super-RAC" proposal.

Dr. Gottesman said the issue is whether a single national review body would

function more efficiently than the proposed federation of agencies. She said
the function and responsibilities of the agency advisory committees are not

clearly defined under the proposed scheme; she wondered whether these caxmittees
would function efficiently.

Mr. Mitchell asked Dr. Goldhammer if he could inform the working group of the

IBA's position regarding the scheme proposed in the December 31, 1984, Federal
Register . Dr. Goldhammer said the IBA does not support the schane proposed in
the Federal Register He said at this time the IBA would prefer a system of
interagency agreanents

.

Dr. McKinney said an Interagency Working Group on Recombinant ENA once existed
but was eventually disbanded since meetings generally consisted of a report by
the NIH on its activities. He suggested this group might be resurrected and pro-
vide interagency interaction. He felt the scheme proposed in the Federal
Register would not be efficient and an interagency working group might be
preferable. Bor example, an interagency working group might iron out jurisdic-
tional problems in more expeditious fashion than the Federal Register schane
which does not adequately address the issue of proposals requiring multiple
agency review.

Dr. Walters said his greatest concern about the Federal Register schane is
that most meetings wall be closed to the public. He thought the same problem
would present itself with an interagency working group. He felt the public
nature of RAC contributed to a great extent to the support RAC has with the
public

.

Dr . McGarrity said the issue of whether the Federal Register provides for a
one-tier or a two-tier review systen must be addressed. The question of what
authority will be vested in the Biotechnology Science Board must also be
addressed. Dr. Walters said he would prefer the board rather than the agencies
have the ultimate power.
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Mr. Mitchell said the scheme proposed in the December 31, 1984, Federal Register
announcement has two major defects: (1) the failure to describe coordination
of the activities of the various agencies and the board; and (2) the absence
of real power and authority in the Biotechnology Science Board. If the proposed
scheme could not fill the purpose for which it would be created, why implement it?

Mr. Mitchell said the agency advisory committees would be superfluous if the
agency staffs make the final decision. Why have all these committee menbers
waiting to offer advise if that advise will not be timely or heeded particularly
in light of the scarcity of experts who do not have conflict of interest problems?

Dr. Landy agreed; he said the advice of the advisory committees will not be
sought by agencies with 30 day or 90 day review clocks.

Mr. Mitchell said under the proposed scheme the board will cxily have authority
to cement on de facto decisions. The proposed scheme is misleading to the
public since it appears the board will have the power to oversee biotechnology
while in fact the board wall have little or no influence. In contrast, the
people who sit on RAC have influence and input at all levels of review. He
felt the ccmnittee which oversees other carmittees should have some real authority.
He feared the Federal Register scheme is only a paper machinery which wall
lack credibility.

Dr. Clowes thought the Federal Register scheme did not make sense unless the board
receives proposals and has authority on the disposition of requests. Proposals
ought to be sufcmitted directly to the Biotechnology Science Board. He felt it
preferable for a submitter to face a single review board than to deal with a
federation of agencies having multiple individual agency requirenents.

Mr. Mitchell suggested the most efficient plan would be to establish a "super-RAC
within EHHS. This super-RAC would receive and review all prcposals, be advisory
to all the agencies, and function as a central risk assessment group. The
director of each agency would take final action based on the advice of the

board.

Dr. Clowes asked how this super-RAC would handle the large number of prcposals

which are expected in the near future.

Mr. Mitchell said the super-RAC could depend on working groups. Each of these

working groups would report to the super-RAC. Two or three working groups

could simultaneously review a single proposal if necessary. A benefit of the

super-RAC plan is that one staff would coordinate all activities.

Dr. McKinney said the December 31, 1984, Federal Register announcement does not

clearly state which issues will be considered by the agency advisory boards
and which issues by the Biotechnology Science Board nor does it indicate how
a scientific judgment call on the classification of a proposal would be made.

A central board or super-RAC would ob/iate these concerns.

Dr. McKinney said cannon generic concerns would probably exist in the five

agency advisory ccmmittees. The Federal Register anncunconent does not describe
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ccrrmunication between agency committees. Would each group have to independently

reach solutions? Would concerns be communicated? Would there be any cross-

fertilization or will each agency advisory ccnmittee go its own way? A central
review focus would eliminate concerns about communication.

Dr. Walters suggested the working group may not reach a consensus on an alter-
native proposed review structure in the brief time available for carurent. He

Suggested the working group instead attempt to agree on the language proposed
by Dr. Gottesman

.

Dr. Gottesman suggested alternative language for point II— ( 3 ) as follows:

"Would changes in the NIH Guidelines and major actions of the RAC require
the approval of the Biotechnology Science Board?

"We want to reemphasize the distinction between research and technology.
We consider it appropriate that RAC continue to function as it new does
without the addition of any new levels of review. We suggest that the
Biotechnology Science Board be called the Biotechnology Board and not
have oversight of basic laboratory research."

Dr. Walters said a specific request for information on the proposed functions
of the Biotechnology Science Board is worth posing. Dr. McKinney agreed;
a clarification of how the Biotechnology Science Board will function as a
forum for public discussion should be requested.

Dr. McKinney felt this preposed language did not adequately describe the
concepts the working group had been discussing; he suggested more forceful
language be drafted. Mr. Mitchell agreed and suggested members of the working
group independently attempt to draft stronger language before the April 1,

1985, ccmment deadline.

Mr. Mitchell then called the attention of the working group to point II-(4).
Dr. McKinney said the judgment of the agency wall determine if the data are
adequate. Dr. Gartland said the statute under which the agency is operating
determines whether the agency or the investigator must bear the burden of
proof.

Dr. Lardy suggested the language referring to risk management not be included
in point II-(4) . Instead the point should focus on mechanisms for public
discussion.

Dr. Walters said the sentence discussing the appropriate determination of
safety should be deleted frem point II- (4) of the working group response.

Dr. Walters questioned the status of human gene therapy experiments under the
proposed oversight scheme. He said RAC had accepted responsibility for over-
seeing this application of recombinant CNA technology. If the RAC restricts
its review to research proposals, it could not evaluate human gene therapy
applications unless clinical trials are considered research . Dr. Gartland
pointed out that should RAC restrict review to research proposals, a second
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NIH committee might have to be instituted to review clinical biomedical
applications

.

Mr. Mitchell noted that the hour had grown late; he felt the working group
would not finish with the proposed response document in the time remaining.
He suggested the Chair would appoint a group to review the minutes and compose
a document to be communicated to the Cabinet Council Working Group before
April 1/ 1985.

Dr. Gartland thanked the retiring RAC members vho participated in the March 1,

1985, meeting for their services. These members included Drs. Levine, McKinney,
and McGarrity . He presented them with a certificate of service. Mr. Mitchell
thanked these retiring members for their unselfish service to RAC.

Mr. Mitchell adjourned the meeting of the Working Group on Biotechnology
Coordination at 4:00 p.m. on March 1, 1985.

[Executive Secretary's Note: The response document developed by the working group
is appended to these minutes as Attachment III. The letter sent by the RAC Chair,

Mr. Robert Mitchell, to the Cabinet Council Working Group is Attachment IV.]

Respectfully submitted

Rapporteur

Executive Secretary

Chair
Recombinant ENA Advisory Committee
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50856 Federal Register / Vol. 49, No. 252 / Monday, December 31, 1984 / Notices

OFFICE OF SCIENCE AND
TECHNOLOGY POLICY

Proposal for a Coordinated
Framework for Regulation of

Biotechnology

AGENCY: Executive Office of the

President, Office of Science and
Technology Policy.

action: Notice for public comment.

summary: The purpose of this Federal

Register notice is to provide a concise

index of U.S. laws Telated to

biotechnology, to clarify the policies of

the major regulatory agencies that will

be involved in reviewing research and
products of biotechnology, to describe a

scientific advisory mechanism for

assessment of biotechnology issues, and
to explain how the activities of the

Federal agencies in biotechnology will

be coordinated.

date: Comments must be received on or

before April 1, 1985.

Public Participation: The Cabinet

Council Working Group on
Biotechnology through the Office of

Science and Technology Policy, is

seeking the advice of individuals, public

interest groups, industry and academia
on all aspects of this publication. The
Working Group welcomes candid
assessments of the process and the

policy as well as questions raised

regarding the scope of the proposal.

The intention of the Working Group is

to republish this material in final form
as soon as possible following the close

of the comment period. This will assure

that well understood regulatory policy

and process are established in timely

manner to enable a beneficial industry

to proceed safely and efficiently.

Information submitted as comments to

EPA on this notice may be claimed
confidential by marking any part or all

of that information as “Confidential

Business Information." Information so
marked will not be disclosed except in

accordance with procedures set forth in

40 CFR Part 2. A sanitized copy of any
material containing Confidential

Business Information must be provided
to EPA by the submitter for inclusion in

the public record. Information not

marked confidential may be disclosed

publicly by EPA without prior notice.

ADDRESS: Comments specific to the

EPA, USDA, or FDA policy statements
should be addressed to:

EPA: Docket #OPTS 00049, Document
Control Officer (TS-793), Office of

Toxic Substances, Environmental
Protection Agency, Room E-409, 401

M Street, SW„ Washington, D.C.
20460

USDA: Docket # APHIS 00049, Ms.

Karen Darling, Deputy Assistant

Secretary, Marketing and Inspection

Services, U.S. Department of

Agriculture, Room 242-E,

Administration Building, 12th and
Independence Avenue, SW„
Washington, D.C. 20250

FDA: Docket #84N-0431, Dockets
Management Branch, Food and Drug
Administration (HFA-305), Room 4-

62, 5600 Fishers Lane. Rockville, MD
20857

Any other comments should be

provided to the following address: Dr.

Bemadine Healy Bulkley, Deputy
Director, Office of Science and
Technology Policy, Executive Office of

the President, NEOB—Room 5005.

Washington, D.C. 20506.

Jerry D. Jennings,

Executive Director, Office ofScience and
Technology Policy.

December 21, 1984.
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Introduction

Only forty years ago, DNA was
discovered to be the repository of

genetic information. This discovery has
been followed by an explosion in our
understanding and ability to manipulate
the gene as manifest by the new
commercial biotechnology which has
introduced a new and profound
dimension into the field of classical

genetics. Today, new techniques for

manipulating genetic information offer

exciting advances, as remarkable as the

discovery of antibiotics or the computer
chip.

While some techniques of

biotechnology are not new—the use of

yeast in baking and brewing began
around 6000 B.C.—the most recently

developed techniques are far more
sophisticated. Modern biotechnology

promises to benefit many fields of

human endeavor by offering new
services and a wide variety of products
superior to those currently available

because they will be more effective,

convenient, safer, or more economical.
Biotechnology already has successfully

produced new drugs and improved
existing drugs such as human insulin.

interferons and vaccines. Exciting

research is underway in agricultural

applications to enhance plant and
animal productivity to help feed the

world's people. Within reach of

commercial applicability are products to

diagnose, prevent and treat animal
diseases, to improve animal breeds and
to improve specific plant characteristics.

Microorganisms have also been
developed in research laboratories to

degrade pollutants, enhance oil

recovery, convert biomass to energy,

leach minerals, and concentrate metals.

With this diversity of applications,

biotechnology will alleviate many
problems of disease and pollution and
increase the supply of food, energy, and
raw materials.

The United States is now the world
leader in biotechnology. This leadership
is derived from a strong science base, a
vigorous entrepreneurial spirit and
availability of venture capital. New uses
of biotechnology have created intense

domestic and international competition.
Several other nations have elevated the

development of biotechnology to a

national priority. The tremendous
potential of biotechnology to contribute

to the nation’s economy in the near
term, and to fulfill society's needs and
alleviate its problems in the longer term,

makes it imperative that progress in

biotechnology be encouraged.

While the potential benefits of

biotechnology are widely
acknowledged, legitimate concerns
about safety have also been raised as

additional products of biotechnology
move from contained research

laboratories into full contact with the

public and the environment through

commercial testing and applications in

the environment. For example, concerns
have been raised about the effect of

genetic manipulations on the potential

virulence of altered microorganisms, or

the ability of new organisms tombtain a
selective advantage. Certainly both the

safety and effectiveness of new
processes and products must be central

issues in the design of new scientific

developments or technological

innovations. Accordingly, it is

incumbent upon the government, the

business community, and the public to

take responsible and timely measures to

insure that the public health and the

environment are protected and that

societal concerns are promptly
addressed.

The Administration, recognizing its

responsibility to confront the special

concerns that surround modem
biotechnology.'formed an interagency

working group under the White House
Cabinet Council on Natural Resources
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and the Environment The fundamental

purpose of the Working Group is to

insure that the regulatory process

adequately considers health and

environmental safety consequences of

the products and processes of the new
biotechnology as they move from the

research laboratory to the marketplace.

The Working Group recognises the need

for a coordinated and sensible

regulatory review process that will

minimize the uncertainties and
inefficiencies that can stifle innovation

and impair the competitiveness of U.S.

industry. It recognizes that not only

should approaches be consistent from

agency to agency end within each

agency from application to application,

but also that regulatory decisions should

be based upon the best available

science.

The importance of addressing the

emerging commercial aspects of

biotechnology in a coordinated and
timely fashion is captured in the recent

report by the Congressional Office of

Technology Assessment which warned:

“Although the United States is currently

the world leader in both basic science

and commercial development of new
biotechnology, continuation of the initial

preeminence of American companies in

the commercialization of new
biotechnology is not assured.” 1

The Working Group recognizes that

the manner in which regulations for

biotechnology are implemented in the

United States will have a direct impact

on the competitiveness of U.S. producers

in both domestic and world markets and

the future development of basic science.

Thus, the Working Group has

endeavored to develop a coherent and

sensible regulatory process, one based

on the best available scientific facts and

intended to minimize uncertainties,

delays, overlaps, and inconsistencies.

Attention will be paid also to

international harmonization. The United

States is seeking to promote scientific

cooperation, mutual understanding of

regulatory approaches and international

agreement on a range of common
technical problems such as the

development of consistent test

guidelines, laboratory practices and

principles for assessing potential risks.

The U.S. also is committed to reducing

barriers to trade in biotechnology. U.S.

regulatory agencies will provide similar

treatment to domestic and foreign

products with regard to their regulations

and approval procedures. Barriers to

trade of biotechnology products can

only be avoided if the U.S. and other

1 Commercial Biotechnology, “An International

Analysis," Office of Technology Assessment, Pg. III..

19S4.
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nations join together in working toward
this goal. In achieving national

consistency and international

harmonization, regulatory decisions can

be made in a socially responsible

manner, protecting human health and
the environment, allowing U.S.

producers to remain competitive and,

most importantly, assuring that

everyone will reap the benefits of this

exciting biological revolution.

Regulation of Biotechnology Processes

and Products

In response to concerns of the

scientific community in the early 1970s,

the Federal Government sponsored a

conference to explore the risks and
benefits of recombinant DNA {rDNA)
research. In 1974 the National Institutes

of Health (NIH) chartered the

Recombinant DNA Advisory Committee

(RAC) to provide scientific advice and

in 1976 developed the NIH Guidelines

for Research Involving Recombinant

DNA Molecules. It was reasoned that a

cautious approach to this research was
essential to assure safety while still

fostering the advancement of this new
technology. These guidelines have

allowed research to flourish within

appropriate constraints. Experience

gained in rDNA laboratory research has

mitigated many of the concerns about

risk, thus allowing modification of the

original guidelines and oversight

mechanisms.

Almost a decade later as the pace of

commercial application has accelerated,

this new initiative was undertaken to

review' regulatory requirements and to

articulate policy for biotechnology

products. In April 1984, the Cabinet

Council on Natural Resources and the

Environment established en interagency

working group to study and coordinate

the government’s regulatory policy for

these products. 2 The group was asked

to:

1. Review the regulatory requirements

which have been applied to

commercialized biotechnologies.

2. Identify existing laws and

regulations that may be applicable to

biotechnology.

3. Review the function of the NIH
Recombinant DNA Advisory Committee

and its role in biotechnology

commercialization and safety regulation.

* The member agencies Include: Departments of

Interior, Justice, Slate, Agriculture, Commerce,

Defense, Energy. Health and Human Services, and

Labor Environmental Protection Agency: Council

on Environmental Quality: Council of Economic

Advisors: Office of Management and Budget; Office

of Policy Development; the National Science

Foundation; Office of the U.S. Trade Representative;

and Ihe Office of Science and Technology Policy.

4. Clarify the regulatory path that a

company with a new product would
follow to meet Federal health and safety

requirements.

5. Determine whether current

regulatory requirements and Federal

review are adequate for new products.

6. Develop specific recommendations
for administrative or legislative actions

to provide additional regulatory review

if warranted, while maintaining

flexibility to accommodate new
developments.

7. Review court rulings regarding the

granting of patents for biotechnology.

8. Review other Federal actions such

as support of basic research and
training, US. patents and trade laws,

and other policy issues which affects

commercialization and U.S. competitive

position vis-a-vis international firms.

The results of the interagency effort to

date are reflected in the publication of

this notice for public review and
comment. These include: (1) Regulatory

matrix: a concise index of the current

regulatory requirements that might be

applicable to biotechnology, (2) Policy

statements: a compilation of proposed

statements of policy that describe how
the U.S. Department of Agriculture, the

Environmental Protection Agency and
the Food and Drug Administration

intend to apply their existing regulatory

authorities to biotechnology products;

(3) A Scientific Advisory Mechanism: a

coordinated structure of scientific

review to promote consistent risk

assessment within statutory confines:

and (4) Glossary: a glossary of terms

used in the policy statements.

Given the evolving nature of

biotechnology, the Working Group will

continue to meet to review the ongoing

process- If regulatory gaps emerge and

the process is not responding to public

concerns, the Working Group will make
recommendations for either

administrative reform or additional

legislative authority.

1. Regulatory Matrix

The matrix outlines laws, regulations

and guidelines that may be applicable to

biotechnology products at some point in

research, development, marketing,

shipment, use, or disposal. To aid in

understanding current requirements, the

matrix has been divided into seven

parts which have been cross-referenced

when necessary:

I. Licensing and other premarketing

requirements;

II. Post-marketing requirements:

III. Export controls:

IV. Research and information

gathering:

V. Patents:
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VI. Air and water emissions

standards; and

VII. Requirements for Federal

agencies.

The matrix will be reviewed annually

and updated as necessary.

2.

Policy Statements

Individual “Statements of Proposed

Policy" have been developed by the

three regulatory agencies—FDA, USDA
and EPA—that will be involved most

extensively in oversight of research and

industrial engaged in product

development. These statements do not

describe detailed regulatory

requirements, but rather the general

policy framework within which

regulatory decisions will be made. They
attempt to provide a clear understanding

of how regulatory agencies will

approach this evolving technology. At

present the regulatory authorities that

are in place appear to accommodate
these new products.

The responsibilities of EPA, FDA and

USDA are determined by statute (see

the Matrix of Federal Authorities

elsewhere in this notice), and are

generally based upon key
characteristics or uses of the end
products. When new types of products

are developed, such as will be the case

with biotechnology, each agency must

develop and apply certain rules for

determining whether its statutes apply

with possible modification of existing

rules. For example, FDA must determine

whether products containing genetically

engineering microorganisms constitute

food additives, drugs, or other products

subject to FDA approval, EPA whether
they are pesticides or industrial

products, and USDA whether they are

plant pests, animals biologicals, or other

agricultural products subject to its

authority. These decisions must be
consistent with the statutory

requirements of the laws each agency
administers.

Regardless of the criteria used to

determine whether a product is within

the responsibility of a given agency, all

three agencies will approach the review
of biotechnology products and processes

in similar ways. All conduct their

assessments on a case-by-case basis.

Vol. 49, No. 252 / Monday, December

employing internal staff, consultants,

and expert advisory committees

(described below). Each considers the

ultimate safety of the product as a

primary concern; other issues, such as

efficacy, may also be considered. Also,

each agency develops product review

criteria and procedures which are

consistent with its historical experience

and scientific data bases developed

from reviewing other products with

similar uses.

EPA, FDA and USDA are committed

to working together and with other

members of the Cabinet Council

Working Group to coordinate and
improve the development of appropriate

and useful scientific evaluation methods
and administrative procedures for

genetically engineered organisms and
their products. All are striving for a

balanced approach supported by sound
science and incorporating the latest

scientific and technological information.

The statements of proposed policy

which each has prepared and which are

issued in this notice are viewed as

among the first steps toward that goal.

3.

Scientific Advisory Mechanism

The importance of the highest caliber

scientific advice to the decision-making

process for oversight of biotechnology is

undisputed. NIH’s experience with its

RAC is an example of the value-of using

distinguished scientists to participate in

the assessment of risk of new projects or

proposals involving genetic

manipulation. The experience of the

RAC over the past ten years serves as a

valuable model to the Working Group in

structuring the proposed scientific

review coordinating mechanism.
With the evolution of biotechnology

and its increasing commercialization,

the complexity and scope of scientific

review broadens and the existing

mechanisms for scientific review must
be expanded. The Working Group
proposes an adjunctive scientific

advisory mechanism that will

accommodate the needs of individual

agencies and provide a central focus for

scientific advice on biotechnology

issues. It affords maximal opportunity to

achieve scientific consensus and retains

the flexibility in scientific policy

guidance that has characterized the

31, 1984 / Notices

existing NIH RAC. In addition, it can **»

implemented in a short time.

4.

Glossary

The glossary included at the end of

this notice is intended to provide

definitions for terms appearing in the

policy statements to assist the reader in

reviewing the notice. The definitions are

not to be considered legally binding on
any Federal agency and may be revise'

as needed.

Interagency Coordination of Risk
Management and Regulation in

Biotechnology

In addition to coordination of

scientific review, the Working Group
recognizes the need for coordination of

the regulatory activities of the federal

government. An interagency committee
is needed to foster timely and
coordinated decision making via

interagency communication on matters

of regulation; discuss matters of

jurisdiction among agencies; serve as a

mechanism by which agencies can raise

public and concerns; and consider

generic approaches for translating risk

industry assessment information into

policy decisions.

The Cabinet Council Working Group
also recognizes the need for this

continuing coordinated mechanism also

to address the broader issues within the

regulatory process itself. Although at the

present time existing statutes seem
adequate to deal with the emerging
processes and products of modem
biotechnology, there are always
potential problems and deficiencies in

the regulatory apparatus in a fast

moving field. We believe this

interagency coordinating committee
should monitor the changing scene of

biotechnology and serve as a means of

identifying potential gaps in regulation

in a timely fashion, making appropriate

recommendations for either

administrative or legislative action.

For the time being the Cabinet Council

Working Group can serve these needs.

When its activities are concluded, an
interagency coordinating committee for

Biotechnology would, if still needed, be

established to continue this effort.

BILLING CODE •MO-SO-M
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NOTES

Interprets

mandatory

statutory

requirements.

Pesticides

defined

to

include

liv-

ing

organisms.

n>A

Review

period

could

vary

from

one

to

several

years.

Fourteen

microbial

pesti-

cides

(noo-engineered)

have

been

approved.

120

day

review

period;

can

be

extended.

Higher

plants

and

animals

and

certain

pheromone

attractants

have

been

exempted.

Includes

data

requirements

for

microbial

pesticides.

Testing

requirements

are

tiered,

with

more

complicated

tests

required

where

certain

criteria

are

met.

Addi-

tional

requirements

for

genetically

modified

and

other

microbial

pesti-

cides

determined

on

a

case-by-case

basis.

CROSS-REFERENCES

EPA

sets

tolerance

levels

for

pesticide

residue

in

the

food

chain

which

EDA

and

USDA-FSIS

enforce.

USD

A
has

responsibil-

ity

for

higher

plants

and

animals

that

are

considered

pesticides

(40

CFR

162.5(c)

(4)

)

.

Section

3
of

FI

FRA

AFFECTED AGENCIES

EPA,

agencies

that

manu-

facture

"new ctiemi

cal

sub-

stances"

for

com-

mercial

purposes.

EPA,

USDA-FSIS,

HHS-EDA

EPA EPA EPA, USD

A-

APHIS

EPA

AFFECTED
PRODUCTS OR

PROCESSES

TSCA

Chemical*

Biological

pesticides

(e.g.,

micro-

organisms

or

their

chemical

products)

.

Includes

INA

bacteria.

Microbial

pesticides

DESCRIPTION

PEN

requirements

Requires

registration

of

pesticides

before

distribut

ion

or

use

(pesticide

broadly

defined

as

"any

substance

or

mixture.

..

intended

for

pre-

venting,

destroying,

repelling

or

mitigating

any

pest,

and

...intended

for

use

aa

a

plant

regulant,

defoliant,

or

dessicant.")

Authorizes

EPA

to

publish

"guidelines"

specifying

kinds

of

information

needed

for

registration.

Authorizes

EPA

to

issue

experimental

use

permits

for

limited

uses

before

registra-

tion.

Authorizes

EPA

to

exempt

a

pesticide

from

registration.

Data

requirements

for

pesti-

cide

registration

including

genetically

modified

microbial

pesticides

AUTHORITY OR GUIDELINE

Regulations:

40

CFR

720

Federal

Insecticide,

Fungicide

and

Rodent

icide

Act

(FI

FRA)

(7

USC

136-136y)

Sectioo

3
(c)

(2)

(A)

Section

5

Section

25

(b)

Regulations:

40

CFR

158
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Authority

to

seize,

quarantine,

treat,

destroy

or

otherwise

dispose

of

any

product

or

article

of

any

character

whatsoever,

or

means

of

conveyance,

which

is

moving

into

or

through

the

U.S,

or

interstate

and

which

is

believed

to

be

infested

by

any

noxious

weed,

or

contains

any

noxious

weed,

or

which

was

infested

or

contained

any

noxious

weed

at

the

time

of

movement.

Mandatory

requirement.

Rules

were

issued

by

Treasury

Department

and

E3>A.

CROSS-REFERENCES

i(

;

i

No

action

may

be

taken

to

regulate

interstate

movement

unless

a

State

also

takes

a

|

cooperative

action

to

erradicate

the

noxious

weed

in

its

State.

Federal

Plant

Pest

Act,

Federal

Noxious

Weed

Act,

"Exotic

Organisms"

Executive

Order

11987

also

regu-

late

imports

AFFECTED AGENCIES

USD

A-

APHIS

I
EDA,

USD

A-

APHIS

Treasury

Dept. EPA, USD

A-

APHIS

Treasury

Dept.

AFFECTED
PRODUCTS OR PROCESSES

"Noxious

weed"

is

defined

as

"any

living

stage

(including

but

not

limited

to

seeds

and

repro-

ductive

parts)

Of

any

parasitic

or

other

plant

of

a

kind

or

sub-

division

of

a

kirvd,

which

is

of

foreign

origin,

is

new

to

or

not

widely

prevalent

i
n
the

U
.S

.
,

and

can

directly

or

indirectly

injure

crops,

other

use-

ful

plants,

live-

stock,

or

poultry

or

other

inter-

ests

of

agricul-

ture

including

irrigation

or

navigation

Or

the

fish

and

wildlife

resources

of

the

United

States

or

the

public

health."

TSCA

"chemical

substances*

DESCRIPTION

Authority

to

issue

permits

to

regulate

the

movement

of

noxious

weeds

into

or

through

the

U.S.

Authority

to

regulate

the

sale,

purchase,

barter,

exchange,

advertisement,

giving,

or

receiving

of

any

noxious

weed.

Substance

imported

into

the

US

nust

be

in

compliance

with

TSCA.

Section

13

import

provisions;

requires

companies

importing

"chemical

substances"

to

certify

compliance

with

TSCA

AUTHORITY OR GUIDELINE

1

1

Federal

Noxious

Weed

Act

of

1974

(7

USC

2801-2813)

Regulations:

7
CFR

360

TSCA

Section

13

Regulations:

40

CFR

707

19

CFR

12,

127

50871
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Discret

ionary

authority;

no

genetically

engineered

organisms

now

included,

but

could

be

set

for

biotechnology

products

if

concern

warranted.

Regulations

developed

for

drug

manufacturers,

pesticide

manufac-

turers

and

hospital.

(See

40

CFR

401-469,

below.)

Inplemented

by

States

and

EPA.

Source

employing

biotechnology

will

be

required

to

adhere

to

permit

restrictions.

Specific

biotechnology

category

not

issued,

but

same

categories

could

involve

biotechnology

products

(e.g.

,

part

439,

pharma-

|
ceutical

manufacturing;

part

460,

hospitals;

and

part

455,

pesti-

cides)

.

No

genetically

engineered

biologi-

cal

substances

now

included.

Could

be

regulated

if

it

presents

a

Known

or

anticipated

adverse

effect

on

health.

CROSS-REFERENCES

States

establish

water

quality

standards.

States

or

EPA

issue

permits

which

incor-

porate

technology-

based

limits

and

water

quality-based

limits.

0i2w

la EPA EPA EPA,

States

EPA,

States

K>A,

States

EPA,

States

EPA

AFFECTED PRODUCTS OR PROCESSES

Genetically
engineered

organisms

or

byproducts

that

are

discharged

into

the

waters

of

the

U.S.

Any

physical,

chemical,

bio-

logical

or

radiological

substances

or

matter

in

drink-

ing

water

DESCRIPTION

Requires

emission

standards

to

be

set

for

hazardous

air

pollutants

where

there

is

no

applicable

ambient

air

quality

standa

rd.

Sets

national

mission

standards

for

specific

hazardous

air

pollutants

Pollutant

discharges

without

National

Pollutant

Discharge

Elimination

System

(NPDES)

permit

unlawful.

Pollutant

defined

to

include

living

organisms;

requires

EPA

to

establish

effluent

limitations

for

point

sources.

NPDES

permit

program

State

water

quality

standards.

State

certification

require-

ments

Effluent

guidelines

and

standards

for

categories

of

point

sources

Authorizes

promulgation

of

maxinum

containment

levels

for

drinking

water

from

public

water

systems.

AUTHORITY OR GUIDELINE

VI.

AIR

AND

WlTER

EMISSIONS

Clean

Air

Act

(42

USC

7401-7642)

Regulations:

40

CFR

61

Clean

Water

Act

(33

USC

1251-1376)

Regulations:

40

CFR

122,

125

40

CFR

120,

121

40

CFR

401-469

Safe

Drinking

Water

Act

(S3WA)

(42

USC

300

f
et

seq.)

Section

300g-l
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FOOD AND DRUG ADMINISTRATION

Statement of Policy for Regulating

Biotechnology Products

AGENCY: Food and Drug Administration.

action: Statement of Policy for

Regulating Biotechnology Products.

summary: This notice describes the

regulatory policy of the Food and Drug

Administration applicable to

biotechnology in general. Public

comment is requested on scientific and

policy issues raised by this notice.

ADDRESS: Written comments should be

submitted to: Docket #84N-0431.

Dockets Management Branch, Food and

Drug Administration (HFA-305), Room
4-62, 5600 Fishers Lane, Rockville, MD
20857.

FOR FURTHER INFbRMATION, CONTACT:

Dr. Mary Ann Danello, Food and Drug

Administration (HF-5), Room 14-90,

5600 Fishers Lane, Rockville, MD 20857.

Telephone: (301) 443-4650.

Introduction

A small but important and expanding

fraction of the products the Food and
Drug Administration (FDA) regulates

represents the fruits of new
technological achievements. These
achievements are in areas as diverse as

polymer chemistry, molecular biology,

and micro-miniaturization. It is also

noteworthy that technological

advancement in a given area may give

rise to very diverse product classes,

some or all of which may be under
FDA's regulatory jurisdiction. For

example, new developments in

recombinant DNA research can yield

products as divergent as food additives,

drugs, biologies, and medical devices.

Although there are no statutory

provisions or regulations that address
biotechnology directly, the laws and
regulations under which the Agency
operates place the burden of proof of

safety as well as effectiveness of

products on the manufacturer, except for

traditional foods and cosmetics. The
adminsitrative review of products using

biotechnology is based on the intended

use of each product on a case-by-case

basis.

This notice describes the regulatory

policy of the FDA applicable to

biotechnology in general. The manner in

which regulations for biotechnology are

implemented in the United States could

have a direct impact on the

competitiveness of U.S. producers in

both domestic and world markets.

Inconsistent or duplicative domestic
regulation will put U.S. producers at a

competitive disadvantage. In addition,

certification systems which favor

domestic products, if adopted by our

trading partners, could create

substantial nontariff barriers to trade

and block market access. Therefore

during the development of the U.S.

regulatory procedures for biotechnology

products, attention is being paid to the

need for achieving consistency in

national regulation and international

harmonization. With respect to

international harmonization the U.S. is

seeking to promote scientific

cooperation, mutual understanding of

regulatory approaches international

agreement on a range of common
technical problems such as the

development of consistent test

guidelines, laboratory practices and
principles for assessing potential risks.

In achieving national consistency and
international harmonization, regulatory

decisions can be made in a socially

responsible manner, protecting human
health and the environment, while

allowing U.S. producers to remain

competitive.

The Agency possesses extensive

experience with the administrative and
regulatory regimens described as

applied to the products of

biotechnological processes, new and
old, and proposes no new procedures or

requirements for regulated industry or

individuals. Public comment is

requested on scientific and regulatory

policy issues raised by this notice.

The marketing of new drugs and
biologies for human use, and new
animal drugs, requires prior approval of

an appropriate new drug application

(NDA), license, or new animal drug

application (NADA). For new medical
devices, including diagnostic devices for

human use either a premarket approval

application or reclassification petition is

required. If the device is determined to

be equivalent to an already marketed
device, a premarket notification under
section 510(k) of the Federal Food, Drug,

and Cosmetic Act (the act) is required.

For food products, section 409 of the act

requires FDA preclearance of food

additives including those prepared using

biotechnology. Section 706 of the act

requires preclearance of color additives.

The implementing regulations for food

and color additive petitions and for

affirming generally recognized as safe

(GRAS) food substances are sufficiently

comprehensive to apply to those

involving new biotechnology.

Genetic manipulations of plants or

animals may enter FDA's jurisdiction in

other ways: for example, the

introduction into a plant of a gene
coding for a pesticide or growth factor

may constitute adulteration of the

foodstuff derived from the plant, or the

use of a new microorganism found in a

food such as yogurt could be considered

a food additive. Such situations will be
evaluated case-by-case, and with

cooperation with the U.S. Department of

Agriculture (USDA), where appropriate.

The Regulatory Process

Congress has provided FDA authority

under the act and the Public Health

Service (PHS) Act to regulate products

regardless of how they are

manufactured.

General Requirements far Human Drugs
and Biologies

A new drug is, in general terms, a drug
not generally recognized by qualified

scientific experts as safe and effective

for the proposed use. New drugs may
not be marketed unless they have been
approved as safe and effective, and
clinical investigations on human
subjects by qualified experts are a

prerequisite for determination of safety

and effectiveness. Sponsors of

investigations of new drugs or new drug
uses of approved drugs file an
Investigational New Drug Application

(IND) to conduct clinical investigations

on human subjects. The IND must
contain information needed to

demonstrate the safety of proceeding to

test the drug in human subjects,

including, for example, drug

composition, manufacturing and
controls data, results of animal testing,

training and experience of investigators,

and a plan for clinical investigation. In

addition, assurance of informed consent

and protection of the rights and safety of

human subjects is required. FDA
evaluates IND submissions and reviews
ongoing clinical inveatig^ions.

Significant chmiges in the conditions of

the study, including changes in study

design, drug manufacture or formulation,

or proposals for additional studies, must
be submitted to FDA as amendment to

the IND.

FDA approval of a New Drug
Application (NDA) or an abbreviated

New Drug Application (ANDA) is

required before the new drug can be

marketed. The NDA must contain:

• Full reports of investigations,

including the results of clinical

investigations, that show whether or not

the drug is safe and effective:

• A list of components of the drug and
a statement of the drug's quantitative

composition;

• A description of the methods used
in, and the facilities and controls used
for, the manufacturing, processing, and
packaging of the drug;

• Samples of the drug and drug

components as may be required; and
• Specimens of the proposed labeling.
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NDA holders who intend to market an
approved drug under conditions other

than those approved in the NDA must

submit a supplemental NDA containing

clinical evidence of the drug’s safety

and effectiveness for the added
indications. Extensive changes such as a

changed formula, manufacturing

process, or method of testing differing

from the conditions of approval outlined

in the NDA may also require additional

clinical testing.

Section 351 of the PHS Act defines a

“biological product” as "any virus,

therapeutic serum, toxin, antitoxin,

vaccine, blood, blood component or

derivative, allergenic product, or

analogous product
* * * applicable to

the prevention, treatment, or cure of

diseases or injuries of man * * V
Biologies are regulated similarly to new
drugs during the IND phase; approval for

marketing is granted by license, which is

only issued upon demonstration that

both the manufacturing establishment

and the product meet standards

designed to ensure safety, purity,

potency, and efficacy. All biologies are

subject to general provisions in the

regulations that assure potency, general

safety, sterility, and purity. In addition,

specific tests and standards are

established for particular products. To
obtain a license, the manufacturer must

submit information demonstrating that

the manufacturing facility and the

product meet FDA standards, and the

facility must pass a prelicensing

inspection. Licensed products are

subject to specific requirements for lot

release by FDA.

Manufacturers of new drugs and
biologies must operate in conformance

with current good manufacturing

practice (CGMP) regulations, which
address: adequately equipped

manufacturing facilities; adequately

trained personnel; stringent control over

the manufacturing process; and
appropriate finished product

examination. CGMP’s are designed to

protect the integrity and purity of the

product. Approval of the product

application is also approval of the

sponsor’s process techniques.

General Requirements for Animal Food
Additives and Drugs

Animal food additives and drugs are

subject to similar mandatory
requirements of the act as the like

products for use in humans. Animal

biologies, however, are regulated by the

U.S. Department of Agriculture under

the authority of the Virus-Serum-Toxin

Act of 1913. Uncertainties as to whether

a product fits the definition of a drug or

biological drup are decided by a

standing committee comprised of

representatives from USDA and FDA.
Application for approval must go

through the Investigational New Animal
Drug (INAD) and New Animal Drug
Application (NADA) process similar to

that required for human drugs, as

discussed earlier. The regulations

pertaining to INAD's do not require that

the Agency approve clinical

investigations, only that the food being

marketed from treated food-producing

animals be safe for human consumption.

The data must be specific for each
animal species for which the drug is

intended. For NADA approval, it must
be shown that those drugs which are

intended for use in food-producing

animals and used in accordance with

approved label directions, do not

accumulate as unsafe residues in the

edible tissues of the animal at the time

of slaughter. Moreover, the

manufacturer must submit acceptable

methods for recovery and detection of

any drug residue in edible tissues. To
further insure drug quality, animal

drugs, including medicated feeds, must
be manufactured in conformance with

CGMP’s.
Substances that are used in animal

feeds, other than drugs, and that are

produced by recombinant DNA
technology, are considered to be food

additives and require approval of a food

additive petition (FAP). Other products

of new biotechnology may also be

considered to be food additives,

requiring an FAP. Animal drugs or food

additives produced by recombinant

DNA technology must be the subject of

approval even if the active substance is

shown to be identical or similar to the

active substance in approved products

produced by conventional methods.

General Requirements for Medical

Devices

Medical devices for human use are

regulated by requirements of the act as

amended by the Medical Device

Amendments of 1970. In general terms, a

device is defined in the act as any

health care product that does not

achieve any of its principal Intended

purposes by chemical action in or on the

body or by being metabolized. Devices

include diagnostic aids such as reagents,

antibiotic sensitivity discs, and test kits

for in vitro diagnosis of disease.

Veterinary medical devices are subject

to the act but are not subject to

pruclearance requirements.

Regulations promulgated under the

Medical Device Amendments control

introduction of medical devices into

commerce. In May 1976 when these

device amendments were enacted,

expert advisory committees

recommended classifications for all

medical devices of the types marketed
at that time. The law segregates medical
devices into three classes:

Class I devices are subject to the

minimum level of control; general

controls include the CGMP's.
Class II devices have been declared to

require performance standards to assure

their safety and/or effectiveness. They
must also meet the controls of class I.

Class III devices require formal FDA
approval of a Premarket Approval
Application (PMAA) for each make and
model of the device to assure its safety

and effectiveness. The controls of class I

are also required.

Before a manufacturer may Introduce

into commerce any medical device not

previously marketed, the manufacturer
must formally declare that intent to FDA
and proceed along one of two legal

avenues. The manufacturer can file a

premarket notification to FDA seeking a

determination that the device is

substantially equivalent to a

preamendment device and proceed to

market the device subject to whatever
controls apply to the older versions of

the device depending on its

classification. This is the so-called

"510(k)” process, which takes its name
from a paragraph in the act.

A new device—that is, one not

substantially equivalent to a

preenactment device—is automatically

a class III device requiring FDA
approval of a PMAA unless FDA
reclassifies it into class I or class II. In

the premarket approval process, the

manufacturer must establish that the

device is safe and effective. This is

typically accomplished by scientific

analysis by the Agency of product

performance and data from clinical

trials, submitted by the manufacturer in

the PMAA.
For a "significant risk device," as

defined in FDA's regulations, the

sponsor must submit an application to

FDA for approval to conduct the

investigation. This application is known
as the Investigational Device Exemption
(IDE). When the manufacturer believes

there are sufficient data to establish the

safety and effectiveness of its device,

the manufacturer may file a premarket
approval application, or PMAA. The law
requires that FDA act on such an
application within 180 days.

Regulation of Specific Products

Within the framework of FDA’s
statutes and regulations, strategies have
been developed for the evaluation of

various kinds of "biotechnological" or

"genetically engineered" products, as

well as for other products. These
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strategies are product-specific rather

than technology-specific. For example,

review of the production of human viral

vaccines routinely involves a number of

considerations including the purity of

the media and the serum used to grow

the cell substrate, the nature of the cell

substrate, and the characterization of

the virus. In the case of a live viral

vaccine, the final product is biologically

active and is intended to replicate in the

recipient. Therefore, the composition,

concentration, subtype, immunogenicity,

reactivity, and nonpathogenicity of the

vaccine preparation are all

considerations in the final review,

whatever the techniques employed in

“engineering" the virus.

Scientific considerations may dictate

areas of generic concerns or the use of

certain tests for specific situations. For

example, a hepatitis B vaccine produced

in yeast (via recombinant DNA
techniques) would be monitored for

yeast cell contaminants, while distinctly

different contaminants would be of

concern in a similar vaccine produced
from the plasma of infected patients.

In order to provide guidance to

current or prospective manufacturers of

drugs and biological products, the FDA
has developed a series of documents
describing points that manufacturers

might wish to consider in the production

of interferon,, monoclonal antibodies,

and products of recombinant DNA
technology, as well as in the use of new
cell substrates. These documents, called

"Points to Consider . . .", are available

from the Agency upon request.

Administrative jurisdiction within

FDA’s various organizational units are

the same for a given product, whatever
the processes employed in its

production.

Nucleic acids used for human gene
therapy trials will be subject to the same
requirements as other biological drugs.

It is possible that there will be some
redundancy between the scientific

reviews of these products performed by
the National Institutes of Health and
FDA.

Obligations Under the National
En vironmental Policy Act

All premarket approvals of FDA-
regulated products are subject to the

requirements of the National

Environmental Policy Act (NEPA) as

defined by the Council on
Environmental Quality's regulations (40

CFR Parts 1500-1508) and as further

described by FDA’s NEPA-implementing
procedures (21 CFR Part 25, revision

proposed December 11, 1979; 44 FR
71742-71752). For new products or major
new uses for existing products, these

procedures ordinarily require the

preparation of an environmental

assessment. An environmental impact

statement is required if manufacture,

use, or disposal of the product is

anticipated to cause significant

environmental impacts.

Scientific Issues Surrounding Specific

Products

There are some scientific issues raised

by specific products manufactured with

recombinant DNA technology. First the

molecular structure of some products is

different from that of the active

molecule in nature. For example, the

“human growth hormone” from

recombinant microorganisms has an
extra amino acid, an amino-terminal

methionine hence, it is an analogue of

the native hormone. Such differences

may affect the drug’s activity or

immunogenicity and these

considerations, among others, may
affect the amount of clinical testing

required. However, FDA possesses

exensive experience with evaluation of

analogues ofnative human
polypeptides, a number of which have
been approved for marketing.

Second, appoval of the product

application for pharmaceuticals is also

approval of the sponsor’s processing

techniques, and FDA must determine

whether the quality assurance within

the manufacturing process is adequate
to detect deviations that might occur,

such as the occurrence of mutations in

the coding sequence of the cloned gene
during fermentation. Such mutations

could, in theory, give rise to a

subpopulation of molecules with an
anomalous primary structure and
altered activity. This is a potential

problem inherent in the production of

polypeptides in any fermentation

process. One way FDA has dealt with

these situations in existing IND's is to

require batch-by-batch testing with

appropriate techniques to ensure that

the active drug substance is

homogenous and has the correct

identity.

Summary

FDA's administrative review of

products, including those that employ
specialized biotechnological techniques

such as recombinant DNA in their

manufacture, is based on the intended

use of product on a case-by-case basis.

Although scientific considerations may
dictate areas of generic concerns for

certain techniques, e.g., the possibility of

contamination with adventitious agents

or oncogenes when cultured mammalian
cells are the source of a drug, the use of

a given biotechnological technique does
not require a different administrative

process. Regulation by FDA must be

based on the rational and scientific

evaluation of products, and not on a
priori assumptions about certain

processes.

FDA Approved Drugs and Biologies of
New Biotechnology (Recombinant DNA
and Hybridoma Techniques)

Hormones
Human insulin (*)

In Vitro Diagnostic Products

Anti-Human serum (“)

Anti-Human serum anti-C3d (**)

[I
,M]Antibody to Hepatitis B Surface
Antigen (**)

ENVIRONMENTAL PROTECTION
AGENCY

Proposed Policy Regarding Certain

Microbial Products

summary: This notice describes how
EPA plans to address certain microbial

products of biotechnology under the

Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) and the Toxic
Substances Control Act (TSCA). The
notice outlines EPA’s plan for review of

nonindigenous and genetically

engineered microbial pesticides under
FIFRA, and EPA’s interpretation of the

new chemical premanufacture
notification (PMN) provisons of TSCA
section 5 for new genetically engineered
microorganisms used for commercial
purposes. Public comment is requested

on scientific and policy issues raised by
this notice.

ADDRESS: Because some comments may
contain confidential business

information, all comments on the EPA
portion of this notice should be

identified by Docket Number OPTS-
00049 and addressed to: Document
Control Officer (TS-793), Office of Toxic
Substances, Environmental Protection

Agency, Rm. E-409, 401 M St., SW.,
Washington. D.C. 20460.

Information submitted as comments
on the EPA portion of this notice may be
claimed confidential by marking any
part or all of that information as

“Confidential Business Information.”

Information so marked will not be
disclosed except in accordance with

procedures set forth in 40 CFR Part 2. A
sanitized copy of any material

containing Confidential Business

Information must be provided by the

submitter for inclusion in the public

record. Information not marked
confidential may be disclosed publicly

by EPA without prior notice.

‘Produced by recombmant DNA technique.

“Produced by hybridoma technique.
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Comments received on ths notice,

except those containing confidential

business information, will be available

for review and copying from 8 a.m. to 4

p.m. Monday through Friday, except

legal holidays, in the TSCA Public

Information Office, Rm. E-107 at the

address given above.

FOR FURTHER INFORMATION CONTACT:
For general information including copies

of the following EPA portion of this

notice and related materials: Edward A.

Klein, Director, TSCA Assistance Office

(TS-799), Office of Toxic Substances,

Environmental Protection Agency, Rm.
E-543, 401 M St., SW., Washington, D.C.

20460, Toll-free: (800-424-0065), In

Washington, D.C.: (202-554-1404,

Outside the USA: (Opera tor-202-554—

1404).

For technical information regarding

the FIFRA sections of the EPA proposed
policy: Frederick S. Betz, Hazard
Evaluation Division (TS-769c), Office of

Pesticide Programs, Environmental

Protection Agency, 401 M St., SW.,
Washington, D.C. 20460. Office location

and telephone number: Rm. 1123, Crystal

Mall #2, 1921 Jefferson Davis Highway,
Arlington. VA 22202, (703-557-9307).

For technical information regarding

the FIFRA sections of the EPA proposed
policy: Anne K. Hollander, Office of

Toxic Substances (TS-794),

Environmental Protection Agency, Rm.
E-511, 401 M St., SW., Washington, D.C
20460, (202-382-3852).

Index

Following is an index to the EPA portion of

this notice:

I. Introdution.

A. Scope of this Notice

B. Common Issues under FIFRA and TSCA
1. Risk assessment information needs

2. Direct release of microorganisms to the

environment
3. Plants and animals

4 . Coordination with other Federul agencies

5. Need for balanced approach among safety,

regulation, and innovation

II. Applicability of FIFRA to Nonindigenous

and Genetically Engineered Microbial

Products.

A. General Scope of FIFRA
B. Scope of this Unit

C. Background/History
1. Past activities related to microbial

pesticides

2. Concerns related to microbial pesticides

D. Current Regulatory Status of Microbial

Pesticides

E. Plan for Reviewing and Registering

Nonindigenous and Genetically

Engineered Microbial Pesticides Under
FIFRA

1. Proposed plan

2. Long term strategy under FIFRA.f

F. Small-Scale Field Testing

1.

Background Information on the

Nonindigenous or Genetically

Engineered Microorganisms
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2.

Description of Proposed Test
III. Applicability of TSCA to products of

Biotechnology.

A. General Scope of TSCA
1. Applicability to living organisms
2. General types of products subject to TSCA
3. Plants and animals
B. Premanufacture Notice Requirements
1. Description of authority

2. Applicability of PMN requirements to

certain products of biotechnology
a. Summary of applicability

b. “New" v. "naturally occuring” substances
c. Discussion of specific processes
3. Chemical substances produced by

genetically engineered organisms
4 . Research and development exemption
5. Other TSCA PMN exemptions
C. Significant New Use Authority

D. Implementation Issues

1. PMN requirements

a. Effective date

b. Status of substances now in commerce
c. PMN rules and form
2. Applicability to isolated nucleic acid

fragments

3. Confidentiality

4 . Inventory and nomenclature issues

5. Issues related to other TSCA authorities

a. Section 8(c)

b. Section 8(e)

c. Section 13

E. Nature of EPA’s PMN Review
1. Authority to obtain Information

2. Types of information required

3. Conduct of review
IV. Intra-agency, Interagency, and

International Activities.

A. Coordination within EPA
B. Interagency Coordination

C. International Activities

V. References.

VI. Public Record.

I. Introduction

A. Scope of This Notice

The Federal Insecticide, Fungicide,

and Rodenticide Act provides EPA
authority over pesticidal products,

including the authority to review and
register new pesticides: the Toxic

Substances Control Act provides EPA
authority over non-pesticidal, non-food,

and non-drug products, and requires

EPA to review "new chemical

substances" before commercial
manufacture. These statutes will apply

to certain commercial products of

biotechnology, just as they already

apply to chemical and biological

products developed by more
conventional methods.
This notice describes how EPA plans

to address certain microbial products

under FIFRA and TSCA. It explains the

scope of coverage and procedures for

review under both statutes, and it

highlights the similarities and
differences between treatment or

nonindigenous and genetically

engineered microbial substances and
other substances. In doing so, the

following questions are addressed:

1. Which products of biotechnology
may be subject to review under FIFRA
or TSCA?

2. How does the Office of Pesticides
and Toxic Substances (OPTS) propose
to use its authority under FIFRA and
TSCA to review products of

biotechnology?

3. Should the procedures used under
FIFRA and TSCA to review
conventional products be changed in the

review of nonindigenous and genetically

engineered microbial products used for

environmental and consumer
applications?

4. What data requirements should be
applied to microbial products under
FIFRA and TSCA?
This notice primarily addresses

microorganisms used as commercial
products, emphasizing those areas in

which EPA believes its oversight will

contribute most to human or

environmental safety, and where the

application of FIFRA and TSCA are

most appropriate. Chemical products
derived from microbes, plants and
animals will also be discussed briefly in

the respective units pertaining to FIFTIA
and TSCA.
Although the microorganisms

discussed in this notice include

naturally occurring, indigenous microbes
as well as nonindigenous and
genetically engineered microbes,

emphasis has been placed on the latter

groups. "Nonindigenous" or “exotic”

microbes are natually occurring

microorganisms placed in environments
where they are not native. "Genetically

engineered” organisms are defined in

the glossary to this notice.

In the approach discussed in this

notice, nonindigenous and genetically

engineered microbial pesticides may, on
a case-by-case basis, be subject to

greater data requirements under FIFRA
than other microbial pesticides.

Genetically engineered microorganisms
used for non-drug, non-food, or non-

pesticidal purposes (such as pollution

control or enhanced oil recovery) would
be subject to premanufacture review
under TSCA.
Proposed approaches under FIFRA

and TSCA are discussed in detail in

Units LI and III of this notice. Unit IV
identifies intra-agency, interagency, and
international activities, and references

are found in Unit V.

D. Common Issues Under FIFRA and
TSCA

FIFRA and TSCA provide authority to

review certain products of

biotechnology before commercial
manufacture, including microbial

products used in environmental and
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consumer applications. These two

statutes, both of which ere administered

by EPA through OPTS, have numerous
similarities, even though they entail

different responsibilities and apply to

different classes of products. One goal

of the two OPTS offices responsible for

administering these statutes—the Office

of Pesticide Programs (OPP) and the

Office of Toxic Substances (OTS)—is to

develop a consistent program within the

constraints of the two statutes.

In developing this program. OPP and

OTS are addressing a number of

common issues. These issues are

identified here and discussed more fully

in Subsequent units of this notice.

1. Risk assessment information needs.

A major common issue is the need to

determine what information is

necessary for assessing the risks posed

by nonindigenous and genetically

engineered microorganisms. Although

OPP has experience with regulating

naturally occurring microbial pesticides,

there is concern about potential human
or environmental risks specific to

nonindigenous and engineered

microbes. As a result, the type and
amount of information needed to assess

any special risks of these microbial

products will be determined on a case-

by-case basis, as discussed in Units II.

F

and III.E.

(2) Direct release ofmicroorganisms
to the environment. A second common
issue is at what stage EPA should
review certain microbial products before

any direct release to the environment,

such as small-scale field testing. The
Agency believes that review of small-

scale field testing of nonindigenous and
genetically engineered products is

necessary in order to provide adequate
protection to human health and the

environment. Comments are requested
on this issue, which is discussed in Units

II.F and HI.B.5.

3. Plants and animals. A third

common issue is whether it is necessary
or appropriate for OPTS to address
genetically engineered plants and
animals. Currently, OPP has exempted
plants and animals used as pesticides

from review under FIFRA because they

are addressed by other Federal

agencies. EPA also believes that other

statutes and regulations are likely to be
more appropriate for regulating

engineered plants and animals used for

purposes potentially subject to TSCA
(e.g., production of fiber or lumber).

Therefore, EPA docs not propose that

plants and animals be subject to TSCA
review. This issue is discussed in Units

II.D and III.A.3 of the notice.

4. Coordination with other Federal
agencies. A fourth common goal of OTS
and OPP i." *o coordinate with other

Federal agencies with interests in

biotechnology, including the U.S.

Department of Agriculture (USDA), the

Occupational Health and Safety

Administration (OSHA), the Department

of Health and Human Services (HHS),

the Department of Commerce, and
others. Such coordination can eliminate

regulatory overlaps, achieve a clear

delineation of each agency’s

responsibility, and insure a consistent

Federal approach in coordinating

Federal research sharing information on

risk assessment methods for products of

biotechnology.

Coordination with the USDA is

particularly important to the EPA
because USDA has jurisdiction over

some of the same organisms which EPA
regulates. The fact that a plant-

associated microorganism may be

subject to an EPA law does not exempt
it from any applicable statutes

administered by the USDA. For

example, ah microbes which are plant

pathogens are subject to the USDA Plant

Pest Act, and all microbes ased as

pesticides are subject to FIFRA.
Therefore if a microbe is a plant

pathogen and a pesticide, it is subject to

both USDA and EPA laws. Similarly,

microbes which are sold ia Conjunction

with seeds fall under various seed

certification programs, even though they

may also be subject to FIFRA or TSCA
because of their intended uses.

EPA and USDA will work
cooperatively and simultaneously in the

evaluation of genetically engineered

products which fall under the

jurisdiction of both agencies. For further

information on the applicable

authorities of EPA and USDA, refer to

the EPA policy statements on TSCA and
FIFRA, and to the USDA Statement of

Policy elsewhere in this notice.

Interagency coordination is discussed
further in Unit IY..IL

5.

Needfara balanced approach
among safety* regulation. and
innovation. The potential benefits of

biotechnology are enormous, both to

consumers who will enjoy new,
enhanced, or less expensive products,

and to the economy as a whole. Despite

this potential, biotechnology is still in its

commercial infancy, and innovation and
commercial development in the field is

extremely sensitive to regulatory

uncertainty.

Both FIFRA and TSCA are risk-

balancing statutes, drafted by the

Congress to require a balance between
the restrictions and higher costs created

by a regulation and the lower risks to

public health and the environment.
Under both statutes, therefore, EPA
plans to develop a policy for

biotechnology that addresses this

balance, is supported by sound science,

and incorporates new information as it

becomes available.

II. Applicability of FIFRA To
Nonindigenous and Genetically

Engineered Microbial Products

A. General Scope ofFIFRA

FIFRA establishes the Agency’s
authority over the distribution and use
of pesticide products. Before the Agency
can register a pesticide, FIFRA requires

the Agency to have sufficient data to

determine that the pesticide, when used
in accordance with widespread and
commonly recognized practice, will not
cause (or significantly increase the risk

of) unreasonable adverse effects to

humans or the environment (see section

3(c)(5) and (7) of FIFRA). Such data are

also specifically required in the

regulations promulgated pursuant to

FIFRA at 40 CFR 162.8 and 162.18-2.

The Agency has issued a final

regulation, 40 CFR Part 158, published in

the Federal Register of October 24, 1984

(40 CFR 42856), specifying the kinds of

data and information that must be
submitted to EPA to support the

registration of each pesticide under
FIFRA. The Agency has also published

the Pesticide Assessment Guidelines for

microbial pesticides. This is an advisory

document which is available through the

National Technical Information Service

(NTIS). The guidelines specify the

standards for conducting acceptable

tests, and provide guidance on
evaluation and reporting of data, further

guidance on when data are required,

and examples of recommended testing

protocols. The Agency must conduct a

complete evaluation and review of the

data submitted to support a pesticide

registration prior to the Agency's

determination of the registerability of

the product with respect Ur the criteria

set forth in 40 CFR 162.7(d) arid (e) and
162.18-4.

More recently, the Ageney has issued

a statement of interim policy on small-

scale field testing of nonindigenous and
genetically engineered microbial

pesticides. This policy, published in the

Federal Register of Octoberl7, 1984 (49

FR 40659), is discussed in detail in Unit

II.F. of this notice.

D. Scope of This Unit

This unit of the notice addresses those

nonindigenous and genetically

engineered microorganisms which are

considered pesticides under FIFRA
section 2(u) and which are defined as

biological control agents. 40 CFR
162.5(c)(4) currently specifies that
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microorganisms, when used as

pesticides, are regulated under F1FRA.
As indicated in Unit I.B.4 above, the

Agency has determined that certain non-

microbial living organisms which fall

within the definition of biological

control agents are already addressed by
other agencies, specifically USDA and
the Department of the Interior (DOI).

Examples of these biological control

agents are vertebrates, insect predators,

nematodes, and macroscopic parasites.

Therefore, pursuant to section 25(b) of

FIFRA and 40 CFR 162-5(c)(4), these non-

microbial biological control agents have
been exempted from regulation under

FIFRA. However, if EPA, in cooperation

with other agencies, determines that

certain biological control agents

exempted by $ 162.5(c)(4) are not being

adequately regulated, these organisms
would be referred to the attention of the

appropriate agency, or would be added
to the exceptions in { 162.5(c)(4) by
amendment. In the latter case, those

organisms would no longer be
considered exempt from the provisions

of FIFRA.
This unit of the notice does not

address any chemical pesticide product,

or chemical byproduct produced by
microorganisms. Such chemicals are

covered under current pesticide

regulations, registration procedures,

data requirements, and testing

guidelines (see 40 CFR Parts 158 through

180; and Subdivisions D through O of the

Pesticide Assessment Guidelines).

C. Background/History

1. Past activities related to microbial

pesticides. The first microbial pesticide

[Bacillus popilliae
)
was registered in

1948. This pesticide was made of

naturally occurring bacteria. However, it

was not until the late 1960s and early

19708 that interest in microbial

pesticides began to increase. As of 1983,

there were 14 microbial pesticides used

in about 100 separate products

registered for use in agriculture, forestry,

mosquito control, and homeowner
situations.

In recognition of the growing interest

and concern about microbial pesticides,

the Agency began (in 1974) sponsoring a

variety of workshops, symposia, and
panel discussions aimed at identifying

the relevant safety concerns for

microbial pesticides. As early as 1978, at

an EPA symposium title “Viral

Pesticides; Present Knowledge and
Potential Effect on Public and
Environmental Health," the need for

sensitive identification and detection

methods as well as quality assurance

provisions were clearly identified. In the

same year, intramural and extramural

research on developing methods for

molecular characterization and genetic

mapping of entromopathogenic viruses

was initiated.

OPP issued a Policy Statement on
Diorational Pesticides which was
published in the Federal Register of May
14, 1979, (44 FR 23994). In it, OPP
recognized microbial pesticides as

distinct from conventional chemical
pesticides, and committed OPP to

developing appropriate testing

guidelines within 2 years. In 1979, OPP
commissioned an American Institute of

Biological Sciences’ expert panel to

develop a “Human Hazard Evaluation

Scheme for Biorational Pesticides." The
final report of this expert panel formed
the basis for the human toxicology unit

of the testing guidelines for microbial

pesticides. The next year. OPP formally

requested the EPA Offices of Research
and Development (ORD) to develop and
validate test methods for evaluating the

safety of microbial pesticides to humans
and the environment.
OPP completed draft testing

guidelines for Microbial and
Biochemical Pesticides in 1980. The
biochemical pest control agents include

pheromones, hormones, natural insect

and plant growth regulators, and
enzymes, and the microbial pest control

agents include bacteria, viruses, fungi,

and protozoa. After review by the

FIFRA Scientific Advisory Panel (SAP)
and public comment, these guidelines

were published as Subdivision M of the

Pesticides Assessment Guidelines

through theNTIS in 1983.

The microbial pesticide portion of the

Subdivision M guidelines applies to both

naturally occurring and genetically

modified microbial pesticides. However,
the specific data that would be required

for the registration of genetically

modified microorganisms would be

determined on a case-by-case basis by
EPA. This approach was supported in

the final report (September 1983) of the

Biorational Workshop (September 15-17,

1982) that was sponsored by ORD at the

request of OPP. The Workshop was
designed primarily to evaluate and
review Subdivision M and the status of

testing for the safety of microbial and
biochemical pesticides to nontarget,

nonhuman organisms; however, safety

concerns relating to all nontargets,

including humans were addressed. The
workshop final report made a number of

recommendations for improving the

guidelines, but concurred with the

philosophy and with the tiered testing

scheme, and generally agreed with the

safety testing proposed for registering

naturally occurring microorganisms.

Concerning genetically modified

microbial pesticides, the report stated in

part that

. . . each situation (application for

registration) wifi require a case-by-caae

determination of test requirements for

registration. . . The consensus was that any
undesirable effects of genetically engineered

agents could be detected in Tier 1 level

testing or any specially designed tests

appropriate for the agent to be evaluated.

The Data Requirements for Pesticide

Registration, 40 CFR Part 158. contain

data requirements for microbial

pesticides (including genetically

engineered microbial pesticides) at

§ 158.170. These data requirements were
previously reviewed by the FIFRA SAP
as part of Subdvision M of the Pesticide

Assessment Guidelines.

In 1983, OPP received its first inquiry

regarding the applicability of FIFRA to a

genetically modified substance, a

bacterium to control ice nncleation on
certain kinds of crops. The applicability

of FIFRA to a naturally occurring non-
ice nucleating bacterium was also

considered at that time. The Agency
concluded that bacteria which inhibit

ice nucleation, whether naturally

occurring or genetically engineered, are

pesticides and fall under FIFRA
jurisdiction (Ref. 1).

Recently, the Agency has addressed
the issue of small-scale field testing of

nonindigenous and genetically

engineered microbial pesticides. As an
Interim policy, EPA is requiring

notification under FIFRA prior to these

activities in order to determine the need
for experimental use permits. This

interim policy, published in the Federal

Register of October 17, 1984 (49 FR
40659), is discussed in detail in Unit U.F

of this notice.

2. Concerns related to microbial
pesticides. Microbial pesticides, when
naturally occurring and indigenous to

the area of intended use, generally raise

fewer risk concerns than conventional

chemical pesticides. With regard to

indigenous microbial pesticides, the

Agency has already identified a basis

for concern and hence, the need for

adequate regulation under FIFRA.

When a microbe is applied as a pesticide in

the environment, great numbers of the

microbes are released outside (apart from)

their host, at a discrete point, in time (day of

application), and spread over the biotic and
abiotic components of the environment as

well as adjacent areas (due to drift); hence, in

terms of the number of nontarget organisms

exposed, the number of different species

exposed (both humans and non-human), and
the degree of exposure (number of microbes

per nontarget organism), exposure (to the

microbe as a pesticide] would probably be

greater than under natural conditions.

(Pesticide Assessment Guidelines,

Subdivision M, p. 45.)
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Many of the same types of concerns

apply to both indigenous (naturally

occurring) microbial pesticides end to

nonindigenous and genetically

engineered microbial pesticides, namely;

infectivity, pathogenicity, toxicity, host

range, virulence, and survivability.

However, the Agency recognizes that

potentially greater risks may exist from

the use of nonindigenous and genetically

engineered microoganisms as pesticides.

For example, they could exhibit a

broader host range, a new toxin,

enhanced virulence, greater

survivability, or greater competitiveness

than their indigenous "parent”

microorganisms. This could be
accomplished by using techniques which

alter or manipulate a naturally occurring

microorganism’s genetic make up (for

example, using recombinant DNA
(rDNA) techniques).

One of the Agency's major concerns Is

that risks which are specific to

nonindigenous and genetically

engineered microbial pesticides would
not be identified by the currently

established testing scheme for naturally

occuring (indigenous) microbial

pesticides. Similarly, the Agency is

concerned about the stability of the

genetic material in a genetically

modified microbial pesticide and about

the specificity of an inserted gene
segment. For example, our current data

requirements would yield no
information about the characteristics

that the inserted genes are intended to

express, and the potential for other

characteristics to be unknowingly
inserted and expressed. A related

concern is the potential for transfer of

genes from the genetically modified

microbial pesticide to naturally

occurring microorganisms, and thereby
generating new potential risks. This

phenomenon is known to occur with the

transfer of genes controlling antibiotic

resistance to organisms without known
contact to antibiotics.

D. Current Regulatory Status of
Microbial Pesiticides

The pesticide data requirements,

codified at 40 CFR 158.170, are

applicable to microbial pesticides, both

naturally occurring and otherwise. The
Agency believes that these requirements
are adequate for the assessment of

indigenous microbial pesticides, and
provide a basis for evaluating

nonindigenous and genetically

engineering microbial pesticides as well.

However, the Agency believes that

additional data or information, on a

case-by-case basis, may be necessary to

evaluate certain properties of

nonindigenous and genetically

engineered microbial pesticides. Part 158
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explicitly provides the necessary

flexibility to require additional data in

this situation (§ 158.65) as well as the

flexibility to waive data requirements

that are not applicable (5 158.45).

Nonindigenous and genetically

engineered microbial pesticides would
be subject to additional data

requirements or information

requirements as needed, depending on

the particular microorganism, its parent

microorganism, the proposed pesticide

use pattern, and the manner and extent

to which the organism has been altered

or modified. Other requirements could

include information on the genetic

modification techniques used, the

identity of the inserted gene segment

(base sequence data or enzyme
restriction map of the gene), information

on the control region of the genes, a

description of the new traits or

characteristics that are Intended to be
expressed, tests to evaluate genetic

stability and exchange, and/or selected

Tier II environmental fate and
toxicology tests.

OPP has broadened its definition of

genetic engineering beyond that

presented in Subdivision M of the

Pesticide Assessment Guidelines to

include more than just microbial

pesticides modified by rDNA
techniques. Therefore, microorganisms
modifed by rRNA techniques as well as

by cell fusion, conjugation,

microencapsulation, microinjection,

directed or undirected mutagenesis,

plasmid transfer, transformation, etc.,

are Included.

E. Plan for Reviewing and Registering

Nonindigenous and Genetically

Engineered Microbial Pesticides Under
FIFRA

This Unit describes the Agency’s plar

for reviewing and registering

nonindigenous and genetically

engineered microbial pesticides in order

to estimate or predict potential human
or ecological effects and the

environmental fate of such mircrobial

pesticides after their release into the

environment. The Agency is seeking

public comments on the merits of this

plan. Appropriate revisions in the plan

will be made by the Agency after review
and evaluation of the comments.

1. Proposedplan. The Agency has
developed the following strategy for

considering the scientific and regulatory

issues pertaining to nonindigenous and
genetically engineered microbial

pesticides:

a. The established procedures and
policies for registering pesticides as

specified under 40 CFR Parts 150
through 189 will apply to nonindigenous

and genetically engineered microbial

pesticides.

b. Upon receipt of the application for

registration, a Federal Register notice

will be prepared to announce the receipt

publicly. The fact that the submission is

for a nonindigenous or genetically

engineered microbial pesticide will be
highlighted In the notice. The notice will

be mailed to interested groups and
public comment will be solicited.

c. The data and information

requirements specified in 40 CFR 158.65

and 158.170 will apply to nonindigenous
and genetically engineered microbial

pesticides.

d. Any additional data requirements
will be determined on a case-by-case

basis depending on the particular

microorganism, its parent

microorganism, the pesticide use
pattern, and the manner and extent to

which the microorganism has been
altered/manipulated. These additional

requirements could include:

i. Information on natural predators

and parasites.

ii. Description of the natural habitat of

the microorganism.

iii. A comparison of the natural

habitat with the proposed use site.

iv. Information on the methods used to

genetically alter the microbe.

v. The identity of the engineering

techniques used.

vi. Information on the control region

of the genes.

vii. A description of the new traits or

characteristics that are intended to be
expressed.

viii. Tests to evaluate genetic stability,

transfer, and exchange.

ix. Selected Tier II environmental fate

tests.

x. Selected Tier II toxicology tests.

e. Requests for waivers of any of the

requirements of Part 158.170 will be
evaluated on a case-by-case basis

depending on the particular

microorganism, its parent

microorganism, the pesticide use

pattern, and the manner and extent to

which the microorganism has been
altered or manipulated.

f. OPP will encourage potential

registration applicants to meet with

representatives of the Registration

Division and the Hazard Evaluation

Division (HED) prior to submission of

their application to discuss their product

and determine whether additional data

beyond that specified in Part 158 would
be necessary to evaluate the product

and whether a waiver is warranted for

any of the requirements in Part 158.

g. OPP will seek informal scientific

consultation during the pesticide

application review process. This may
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include ORD, OTS, the National

Institutes of Health (NIH) Recombinant
DNA Advisory Committee (RAC) and
other departments and agencies as

appropriate. Any consultation will be

within the constraints of OFF’S
Confidential Business Information (CBI)

policies.

h. As needed, OPP will request the

FIFRA SAP to consider any significant

questions/concems, the need for

additional information/data, and/or to

perform a technical review of OPP’s
decision concerning the request for

registration. It may be necessary to

request that the SAP form a subpanel of

experts to perform this review. This

subpanel should include expert

representatives from the NIH RAC,
EPA’s Scientific Advisory Board (SAB),

and ORD.
i. OPP will announce the final

decision in a Federal Register notice.

Past experience indicates that the

registration process for a new microbial

pesticide may vary from 9 months to

several years depending upon the

particular product, its use pattern, and
the completeness of the registration

package submitted to EPA.
2. Long term strategy under FIFRA.

OPP will develop more explicit

procedures and/or requirements for

evaluating nonindigenous and
genetically engineered microbial

pesticides. Toward this end, OPP plans

to take the following steps over the next

few years:

a. OPP will solicit the

recommendations of various groups

(e.g., government, academic, public

interest, and industrial) regarding the

evaluation of nonindigenous and
genetically engineered microbial

pesticides and the environment This

will include further consultation with

the participants of the ORD workshop
held in 1982 at Gulf Breeze as well as

consultation with NIH, USDA, FDA,
National Institute for Occupational

Safety and Health, and the

biotechnology industry. Also, the

recommendations from EPA's
Biotechnology Workshops will be

reviewed and evaluated. (See the Public

Record for. further information on these

Workshops.)
b. Based on findings from the

consultations described above, OPP
should then be able to better identify

additional potential hazards or risks

posed by nonindigenous and genetically

engineered microorganisms, and the

testing or additional research that would

be neeed to evaluate any potential

nazards.

c. EPA will evaluate the question of

when and whether data developd on

one microorganism can be used to

support the registration of another,

closely related microorganism (e.g., a

closely related strain of the same
species), within the constraints of the

exclusive use and data compensation
provisions of FIFRA.

d. EPA will modify 40 CFR Part 158,

Subdivision M, and its regulatory

policies and procedures. Current

indications are that, at a minimum,
certain additional information will be
required and perhaps some additional

test data to address questions pertaining

to host spectrum and stability of

engineered agents.

F. Small-ScaleField Testing

Prior to obtaining a registration for a

pesticide product, applicants generally

need to conduct field studies in order to

gather product performance, use, and
other data necessary to support the

registration of their product. Section 5 of

FIFRA provides that a person may
obtain an experimental use permit (EUP)

authorizing limited use of an
unregistered product or use of a

registered product for an unregistered

use before conducting field studies. 40

CFR Part 172 sets forth the regulations

pertaining to EUPs, and Part 158

specifies the data required to be

submitted to EPA before EPA will issue

an EUP.
The conditions under which an EUP is

required are specified at 40 CFR Part

172, which also provides guidance on

how to determine whether an EUP must

be obtained. Pursuant to § 172.3, when a

chemical or indigenous microorganism is

being field tested only to determine

whether it has value for pesticide

purposes or to determine its toxicity or

other properties, and the person

conducting the test does not expect to

receive and benefit in pest control from

its use, an experimental use permit has

not normally been required.

The Agency has, in the past, exercised

considerable judgment and flexibility in

determining when an EUP is required.

As provided in $ 172.3, EPA now
presumes that testing of a chemical or

indigenous microorganism in small-scale

field studies is for the purpose described

above. Therefore, an EUP has not

normally been required to support such

testing. Small-scale field studies are

described in § 172.3(a): in summary, they

comprise (1) small-scale terrestrial field

studies that involve less than 10 acres of

land, provided that any food crops

involved in or affected by such tests

shall be destroyed or consumed only by

experimental animals unless a tolerance

or exemption from tolerance has been

established; (2) small-scale aquatic field

studies that involve less than one

surface acre of water, provided that

waters that are involved in or affected

by such tests will not be used for

irrigation purposes, drinking water
supplies, or body-contact recreational

activities. Also, no such test shall be
conducted in waters that contain any
fish, shellfish, or other plants or animal'

taken for recreation or commercial
purposes and used for food or feed

unless a tolerance or exemption from
tolerance has been established.

In situations where even small-scale

field studies posed a serious

environmental or human health concern,

EPA has required an EUP. Section 172-3

explicitly recognizes that a wide variety

of testing situations may arise, and that

a flexible regulatory approach is needed
to deal with these situations.

Chemical pesticides have no
independent mobility and reproductive

capability and therefore when applied in

small-scale field studies their potential

for causing adverse effects outside the

treated area is extremely limited.

Microbial pesticides, however, may
replicate and spread beyond the site of

application. Further, nonindigenous and
genetically engineered microbial

pesticides may not be subject to natural

control or dissipation mechanisms; they

may be capable of spreading beyond the

site of application with potential

adverse effects. Therefore, small-scale

field studies with nonindigenous and
genetically engineered microbial

pesticides would raise many of the same
concerns as more extensive use of

conventional pestiddea.

The agency is considering a change in

40 CFR 172.3 to require that applicants

notify the Agency before they conduct
small-scale field studies with

nonindigenous and genetically

engineered microbial pesticides and is

interested in comments on the merits of

this position. Until the Agency adopts a

final approach to these pesticides, which
will include the opportunity for public

comment, notification is being required

as an interim procedure for all small-

scale field studies involving the direct

release of nonindigenous and genetically

engineered microbial pesticides into the

environment. This interim procedure

does not apply to studies conducted in

contained laboratory, growth chamber,

greenhouse, or other facilities where
there is no direct release of the

microbial pesticide into the

environment Notice of this interim

policy, with s request for comments,
was published in the Federal Register of

October 17, 1984 (49 FR 40659). Based on
the information contained in the

notification, the Agency will determine

whether an EUP is required.
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Notification should include adequate

information to allow the Agency to

evaluate the sinall-scule field testing

program. Each notification should

include the following information, or,

where specific information is not

submitted, documentation of why it is

not practicable or necessary to provide

the information:

1. Background information on the

nonindigenous orgenetically engineered

microorganisms.
a. Identity of the microbe and means

of detection using the most sensitive and

specific methods available.

b. Description of the natural habitat of

the nonindigenous or parental

microorganism, including information on
natural predators and parasites.

c. Information on infectivity and
pathogenicity to nontarget organisms.

d. Information on the growth and
survival of the microbe in the

environment (e.g., laboratory or

containment facility test data).

e. If the microbe is genetically altered,

the following information should be

provided in addition to the information

listed in numbers 1 through 4 above:

(1) Information on the methods used

to genetically alter the microbes, if any.

(2) The identity of the inserted/

deleted gene segment in question (host

source, nature, base sequence data, or

enzyme restriction map of the gene).

(3) Information on the control region

of the genes, and a description of the

new traits or characteristics that are

intended to be expressed.

(4) Information on genetic transfer and
exchange with other organisms.

2. Description ofproposed test.

a. The purpose or objectives of the

proposed testing.

b. A detailed description of the

proposed testing program, including test

parameters.

c. A designation of the pest

organism(s) involved (common and
scientific names).

d. A statement of composition for the

formulation to be tested, giving the

name and percentage by weight of each
ingredient, active and inert, and where
applicable the number of viable

microorganisms per unit weight or

volume of the product (or other

appropriate system for designating the

quantity of active ingredient).

e. The amount of pesticide product
proposed for use and the method of

application.

f. The States in which the proposed
program will be conducted, and specific

identification of the exact location of the

test site(s).

g. The crops, fauna, flora,

geographical description of sites, modes,
dosage rates, frequency, and situation of

application on or in which the pesticide

is to be used.

h. A comparison of the natural habitat

with the proposed test site.

i. The number of acres, number of

structural sites, or number of animals by
State to be treated or included in the

area of experimental use and the

procedure to be used to protect the test

from intrusion by unauthorized

individuals.

j. The proposed dates or period(s)

during which the testing program is to

be conducted, and the manner in which
supervision of the program will be
accomplished.

k. A description of the program for

monitoring and containment of the

microorganism during the field test

l. The method of disposal or sanitation

of plants, animals, soils, etc., which
were exposed during or after the field

test.

m. Means of evaluating potential

adverse effects and methods of

controlling the microorganism if

detected beyond the test area.

Upon notification, the Agency will

have 90 days to evaluate the notice.

Applicants would be free to perform
their field test after that time period

unless otherwise informed by the

Agency.
The Agency also considered two other

options when developing the interim

policy. First, the Agency could treat

nonindigenous and genetically

engineered microbial pesticides under
existing regulations in,the same manner
as indigenous microbial pesticides and
chemical pesticides and not require an
EUP or notification when the field test

meets the criteria in S 172.3. This option

would not impede innovation or product
development of nonindigenous and
genetically engineered microbial

pesticides. However, it does not address
the potential risks from direct

environmental release of these

microbes; it raises the question of

whether the Agency is doing all that it

should to prevent unreasonable adverse
effects to humans or the environment;
and it is inconsistent with the NIH RAC
guidelines which require approval
before rDNA altered microorganisms
under its jurisdiction are tested in the

environment. Second, the Agency could
require an EUP for all field testing

regardless of the acreage involved.

While this option addresses the risk

from direct environmental release, it

could result in time delays and/or
increased costs, which, in turn, would
impede innovation, and impede the

development of microbial pesticides

which do not cause unreasonable
adverse effects. The Agency believes

that the notification procedures set out

in the interim policy will allow EPA to

evaluate the potential risks involved

with field testing nonindigenous and
genetically engineered microbial

pesticides, while having only a minimal
impact on the development of beneficial

microbial pesticides for use in the

environment.

In issuing the interim procedures on
October 17th, 1984, the Agency
emphasized that it is an interim policy,

subject to revision based on the

comments received in response to that

notice and the Agency's experiences in

implementing the interim policy. In

addition, comments received in

response to this notice will be
considered in formulating a final policy

on small-scale field testing of

nonindigenous and genetically

engineered microbial pesticides.

III. Applicability of TSCA to Products of
Biotochnology

A. General Scope of TSCA

TSCA, which was enacted in 1976,

provides the Federal Government with
authority to address risks posed by a
broad range of “chemical substances.”

TSCA gives EPA authority to assess and
control exposure to such substances
through all phases of their commercial
lifecycle—including research and
development, commercial production,

use, and disposal. A central feature of

the Act is its focus on prevention and its

emphasis on information development.
By requiring EPA to review new
substances before manufacture, and by
giving it authority to require testing,

TSCA makes it possible to act against

risks before harm occurs, rather than

after the damage has been done.

1. Applicability to living organisms.

TSCA provides EPA authority to review
and regulate "chemical substances" In

general commercial and other

applications. As defined in section 3(2)

of the Act, a “chemical substance" is

“any organic or inorganic substance of a

particular molecular identity, including

(i) any combination of such substances

occuring in whole or in part as a result

of a chemical reaction or occurring in

nature. . .
." EPA’s authority to review

living organisms under TSCA is based
on this definition. A living organism is a

“combination of such substances
occuring in whole or in part as a result

of a chemical reaction or in part as a

result of a chemical reaction or

occurring in nature. . .
.” Also, any

DNA molecule, other nucleic acid, or

other constituent of a cell, however
created, is "an organic substance of a

particular molecular identity."
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The conclusion that nucleic acids as

well as living organisms are “chemical
substances” under TSCA is consistent

with the TSCA legislative history, which
makes it clear that the term "chemical
substance" is to be interpreted broadly.

The 1976 House Committee report notes

that “the Committee recognizes that

basically everything in our environment
is composed of chemical substances and
therefore the definition of chemical
substance is necessarily somewhat
broad." In recognition of this fact, the

statute explicitly extends the term
"chemical substance” to naturally

occurring substances (section 3(2)(A)).

Furthermore, EPA believes that TSCA
authority over chemical substances

extends to biotechnology products

—

including microorganisms used for

purposes subject to TSCA—because
Congress intended this Act to provide

authority over substances not covered

by other health and environmental laws.

Other Federal authorities address

specific types of products, such as

pesticides, drugs, food, and certain

agricultural products. However, certain

uses of microbes now being developed
do not fall under these other authorities.

EPA jurisdiction over these new types of

products (e.g., microorganisms used to

degrade toxic pollutants) is consistent

with TSCA’s coverage of other chemical
substances similarly used.

2. General types ofproducts subject to

TSCA. TSCA coverage extends to

chemical substances and mixtures used
in a wide range of general industrial,

commercial, and consumer applications.

In the context of biotechnology,

products potentially subject to review
under TSCA include microorganisms in

certain physically contained uses (such

as the production of pesticides and other

commercial chemicals and the

conversion of biomass for energy) and in

certain uses involving direct release to

the environment (e.g., pollutant

degradation, enhanced oil recovery,

metal extraction and concentration, and
certain non-food agricultural

applications, such as nitrogen fixation).

Section 3(2)(B) of TSCA, however,
specifically excludes from the definition

of "chemical substances" certain

products regulated under other statutes.

The most important of the excluded

products are pesticides, tobacco and
tobacco products, nuclear materials,

foods, food additives, drugs, and
cosmetics.

In implementing the Act. EPA has

interpreted TSCA authority to cover

pesticide intermediates, but not food,

food additive, drug, or cosmetic

intermediates. EPA explicitly stated this

position in the reporting rules for the

TSCA Chemical Substances Inventory in

1977, published in the Federal Register
of December 13, 1977 (42 FR 64586). The
Agency has followed the policy since
then, and it intends to maintain the

policy for products of biotechnology.
Consistent with this policy,

microorganisms used to produce
pesticides would fall under TSCA
jurisdiction, while the pesticide itself

would fall under FIFRA. Microorganisms
used to producer foods, food additives,

drugs, and cosmetics, although they
could be considered “intermediates"

subject to TSCA, would not be reviewed
under TSCA because they are already
reviewed by the Food and Drug
Administration (see the FDA'Statement
of Policy elsewhere in this notice). With
respect to nuclear materials, those

substances regulated under the Atomic
Energy Act (source material, special

nuclear material, or byproduct material)

would not be subject to TSCA, but
microorganisms (or chemical substances
produced by microorganisms) that

contain radionuclides will be subject to

TSCA if used for TSCA purposes. EPA
will work through interagency

mechanisms to ensure that existing

Federal coverage is adequate.
3. Plants and animals. The policy

proposed in this notice applies to

microorganisms, but not to plants and
animals. Most genetically engineered
plants and animals will be used for food

or food-related purposes, which are

excluded from TSCA. However, it is

also likely that plants and animals will

in the future be genetically engineered

for non-food uses, such as production of

fibers, wool, and rubber. Because of

USDA’s extensive involvement in this

area and the fact that the major Federal

expertise on plants and animals lies in

USDA and DOI, EPA, is not proposing

that living plants or animals, either as

whole organisms or in vitro cultures, be
made subject to TSCA requirements.

One exception would be the insertion of

gene segments from plants or animals
into microorganisms subject to TSCA. In

this case, plant or animal genetic

material would be subject.

B. Premanufacture Notice Requirements

1. Description of authority. Section

5(a) of TSCA requires companies to

notify EPA at least 90 days before

beginning to manufacture or import a

"new chemical substance” for

commercial purposes. This reporting

requirement is known as

premanufacture notification, or PMN.
New chemical substances are defined

under the Act as substances not listed

on EPA’s Chemical Substances

Inventory, a list of chemical substances

in commerce (Ref. 35). Any chemical

substance that is not listed by name on
the Inventory or that is not "naturally

occurring" is "new” and therefore

subject to PMN requirements before
commercial manufacture. (See Unit
UI.B.2.b for an explanation of the

distinction between new and naturally
occurring.)

EPA has implemented TSCA section 5

requirements in a rule published in the

Federal Register of May 13, 1983 (48 FR
21722) and clarified in a notice

published in the Federal Register of
September 13, 1983 (48 FR 41132). This
rule specifies review procedures and
information requirements for new
chemical substances. The following
units describe the proposed applicability

of these requirements to genetically

engineered microorganisms.

2. Applicability ofPMN requirements
to certain products of biotechnology.
Because genetically engineered
microorganisms and nucleic acids are
neither "naturally occurring" nor listed

on the TSCA Inventory, EPA believes
they are subject to PMN requirements.
The units below propose definitions of

"new” microorganisms (which are

subject ot PMN review), and “naturally

occurring" microorganisms (which are

not subject to PMN review) within the

context of biotechnology. For a

discussion of PMN applicability to

isolated nucleic acids, refer to sections

III.B.2.c.i and III.D.2.

a. Summary of applicability, i.

Consistent with its treatment of other
chemical substances, EPA has
concluded that microorganisms whose
nucleic acids were produced through
chemical synthesis are "new" and
subject to PMN. EPA has also concluded
that microorganisms produced by
certain techniques that can be used to

combine genetic material from
organisms that do not exchange genetic

material in nature should also be subject

to PMN. The techniques that EPA
considers as falling in this category

include rDNA, rRNA and cell fusion.

Cell microinjection and cell

microencapsulation can also be used to

combine genetic materiel across genetic

boundaries, but these techniques are

just recently being adapted to

microorganisms and it is not yet clear

whether they could be successfully used
to produce ^commercial substances. EPA
requests comment on whether cell

microinjection and cell

microencapsulation are likely to be
successfully used in microorganisms and
therefore whether products of these

techniques should also be conr-'dered

“new."

Although EPA has concluded th’

substances produced by rDNA, rRN
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and cell fusion will be subject to PMN, it

requests comment on implementation

issues. PMN requirements will not be in

effect for microorganisms produced

through these techniques until the

Agency has reviewed public comments

and addressed implementation issues.

ii. Certain other techniques of

biotechnology are also used to transfer

nucleic acid between microorganisms,

but the Agency is uncertain whether

these techniques will permit

combinations that transcend natural

boundaries. (EPA acknowledges that

genetic boundaries in microorganisms

are difficult to define because

understanding of gene flow among
microorganisms is changing.) Therefore,

the Agency is uncertain whether these

other techniques should also be

considered to produce “new”
microorganisms. Techniques in this

category are transformation,

transduction, transfection, and
techniques that promote conjugation

and plasmid transfer. The Agency
requests comment on the

appropriateness of PMN review for

microorganisms produced through these

techniques.

iii. EPA is uncertain as to whether
microorganisms produced through

techniques of undirected mutagenesis,

such as irradiation or use of chemical

mutagens, are “new.” On the one hand,

microorganisms that are very unlikely to

evolve in nature may be produced
through these techniques. On the other

hand, undirected mutagenesis is similar

to natural processes of mutation and it

operates within a single gene pool. The
Agency requests comment on whether
products of this technique should be
considered new and subject to PMN.

iv. EPA has concluded that

microorganisms found in nature and
used commercially without deliberate

genetic intervention are "naturally

occurring" and therefore are not subject

to PMN. The Agency also believes that

artificially selected microorganisms fall

into the general category of “naturally

occurring.”

Microorganisms produced through a

combination of two or more of the above
techniques would be subject to PMN if

any single technique considered to

produce "new" organisms were
employed in their development.

b. "New” versus "naturally occurring"
substances. In compiling the TSCA
Inventory and in keeping to current, EPA
distinguishes between "new”
substances, which are subject to PMN,
and “naturally occurring" substances,

which are not. Under the Inventory

reporting rules, the Inventory
automatically includes (but does not

specifically list) all “unprocessed"

Vol. 49, No. 252 / Monday, December

naturally occurring substances and

naturally occurring substances that are

processed only by "manual, mechanical,

or gravitational means; by dissolution in

water; by flotation; or by heating solely

to remove water” (40 CFR 710.4(b)). (For

the purposes of this notice, these

substances are referred to as "naturally

occurring".) Because naturally occurring

substances are included on the

Inventory as existing substances, they

are exempt from PMN. On the other

hand, chemical substances that are

chemically extracted or reacted from

naturally occurring substances are not

naturally occurring. These substances

had to be reported for the Inventory,

and, if they are not now listed on the

Inventory, they are “new."

This approach reflects a general

philosophy that human intervention at a

relatively simple level does not remove
a substance from the category of

naturally occurring. The act of

mechanically isolating a substance from

nature does not alter its status as

"naturally occurring" or make it subject

to PMN. In short, two principles must be
considered in determining whether a
substance is exempt from PMN by virtue

of being naturally occurring. First, it

must be derived from nature. Second,

the extent of human intervention in

producing it must be limited.

The Agency believes that a similar

logic should be used to determine

whether an organism is “new.” in

principle, naturally occurring organisms

are those that (1) exist as a result of

natural events or processes, or (2) have
been developed as a result of limited

manipulation of natural processes. For

example, normal events of reproduction

or evolution do not produce “new
chemical substances" subject to PMN,
any more than chemical reactions in

nature, unmediated by humans, create

"new chemical substances.” Similarly,

human exploitation of natural

reproductive processes, as in the case of

traditional animal and plant breeding,

does not create a “new chemical

substance," any more than does
extracting a nonliving substance by
manual, mechanical, or gravitational

means from a naturally occurring

substance.

The techniques of modem molecular

biology are revolutionary in that they

allow humans to override natural

genetic contraints, creating heretofore

unknown arrangements of genetic

material, and to synthesize genetic

material de novo. New organisms
produced through these techniques may
have genomes that do not occur in

nature, or gene pools substantially

altered from those that would occur

31, 1984 / Notices

through the natural processes of

reproduction.

Perhaps the most clearcut examples of

techniques that can be used to create

"new" organisms are the techniques of

R-DNA, R-RNA, and cell fusion which
allow the combination of genetic

material from organisms that do not

exchange genetic material in nature.

Organisms produced through these

techniques can be considered "new” in

the sense that their natural gene pool

—

i.e., the total genetic information

possessed by a population of organisms
that naturally exchange genetic

material—has been altered.

In theory, PMN requirements could be
based strictly on this concept of the

natural gene pool. Under this approach,
organisms containing genetic material

from organisms that do not exchange
genetic material in nature or organisms
whose gene pools had been otherwise
altered, would by definition be "new."
However, in practice, this concept
would be difficult to apply. Although the

theoretical concept of the gene pool is

clear, the actual borders of gene pools
can be extremely difficult to determine.

For plants and animals, the natural gene
pool aprpoximates the taxonomic unit

“species,” but the taxonomic boundaries
between species are not always clearly

established. Many sexually reproducing
organisms that do not interbreed in

nature may do so when natural

reproductive barriers are removed by
human intervention. It is even more
difficult to define natural genetic

exchange boundaries for prokaryotic

organisms (Ref. 5). Their genetic

material is exchanged through such
mechanisms as conjugation, plasmid
transfer, transduction and
transformation. While it appears that

there are boundaries for genetic

exchange among microorganisms, there

is no commonly accepted basis for

describing these limits.

Given the elusiveness of a generally

accepted definition of natural genetic

exchange boundaries, and given the

importance of human intervention in

determining “newness," EPA belives

that the most appropriate way to

distinguish between “new” and
"naturally occurring" microorganisms is

by the methods or processes by which
they are produced and the level of

human intervention involved. Thus,

while a biological definition of "new"
and "naturally occurring" might in

theory be preferable, EPA believes that

such definitions may be unworkable for

practical reasons. Therefore, the Agency
proposes to determine whether a

commerical microorganism is now or

naturally occurring on the basis of the
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techniques used to produce it. (For

similar reasons, EPA relied on process-

based distinctions for many
conventional chemical substances when
the TSCA Inventory was compiled. See

Refs. 33 and 34. Inventory listing issues

are discussed in Unit III.D.4.)

The Agency requests comments on its

proposed mechanism for defining new
microorganisms, and welcomes
suggestions on other possible ways to

demonstrate that a product is the

equivalent of a naturally occurring

substance.

c. Discussion ofspecific processes.

The following paragraphs discuss EPA’s

proposed approach for distinguishing

between “new" and “naturally

occurring” microbes. The Agency
requests comments on this approach.

Comments should address:

(1) The appropriateness of defining as

"new” microorganisms produced

through each of the techniques listed

below.

(2) Whether the underlying concepts

of gene pool and degree of human
intervention support the categorizations.

(3) The potential for risk from

microbial products developed through

each of these techniques.

(4) The practical considerations

associated with a decision on each of

the processes listed (eg., whether any
are now in commercial production,

whether the technique is definable In

meaningful and unambiguous terms,

etc.).

(5) The definitions of the techniques in

the glossary, including the extent to

which they are clear and unambiguous.

(6) Other techniques now being used

or under development that should be

addressed.

(7) Possible ways of defining genetic

boundaries among microorganisms.

(8) Possible ways of differentiating

degrees of human intervention.

i. Chemical synthesis of nucleic acids.

Chemical synthesis techniques are

directed at iq vitro synthesis of nucleic

acids from simpler molecules, not

mediated by living organisms (Ref. 12).

The chemical synthesis of a substance

not listed on the TSCA Inventory

creates a new chemical substance

subject to PMN, regardless of whether

an identical substance is naturally

occurring. As a result, EPA believes that

synthesized nucleic acids and microbes

containing synthesized nucleic acids

should be subject to PMN requirements,

if they are produced for TSCA
commercial purposes.

U. Microbialproducts ofrDNA, rRNA,

and cell fusion, that is, techniques that

allow combinations in microorganisms

ofgenetic materialfrom organisms that

do not exchange in nature. EPA believes

that microorganisms which were
produced by rDNA, rRNA and cell

fusion techniques should be considered

subject to PMN. The Agency recognizes

that these techniques can be used to

combine nucleic acids from organisms
that exchange genetic material in nature,

and therefore can be used to create

organisms that theoretically “could"

occur in nature, or that could be

produced by random mutagenic events.

Nevertheless, because these techniques

involve direct human intervention at the

cellular or subcellular level and allow

genetic materials to be combined in

organisms that do not naturally

exchange genetic material, and given the

practicality of a process-based

distinction, EPA believes that the

resulting organisms should be
considered “new.” RDNA, rRNA and
cell fusion techniques are defined, for

the purposes of PMN requirements, in

the glossary.

These techniques may also be used to

produce deletions, Le. losses of DNA
sequences. Deletions generally lead to

loss or modification of a function (e.g.,

loss of the frost-promoting activity of

“ice-minus" bacteria). While deletions

do not involve the mixing of gene pools

and generally result in less hardy

organisms, there can be circumstances

where the loss of function may be

significant (e.g. deletion may result in

expression of otherwise repressed

genes). Therefore, the Agency believes

that deletions obtained with these

techniques should be subject to PMN
requirements. The Agency requests

comments on this issue.

EPA believes these same arguments

apply to microorganisms produced

through other techniques that can

combine genetic material from

organisms that do not exchange it in

nature. Such techniques include cell

microencapsulation and cell

microinjection. Application of these

techniques to microorganisms is in early

stages of development. It is too'soon to

know whether they will be successfully

used to produce "new" microorganisms

for commercial use. Products of these

techniques will be subject to TSCA only

if they are applied to microorganisms.

EPA requests comment on this issue.

Cell microinjection and cell

microencapsulation are defined in the

glossary of this notice.

iii. Microbialproducts of other

biotechnology techniques that promote

exchange ofgenetic material. Other

techniques are being used to transfer

genetic material between
microorganisms: they are usually used

among organisms that are closely

related. These techniques Include

transformation, transduction.

transfection, and techniques to promote
plasmid transfer and conjugation. These
techniques are defined in the glossary of

this notice.

The Agency has considered the

factors which it uses to define "new”
organisms; in this case, they do not

clearly indicate how the techniques

should be categorized. First, it is

uncertain whether these techniques

permit combinations that transcend
natural boundaries. The Agency
recognizes that these techniques can be
used to transfer genetic material that

could be exchanged in nature, and that

some of them involve natural

mechanisms for gene transfer. However,
it has been shown that these techniques,

together with artificial selection, can be
used to develop microorganisms with

particular traits that have not been
found in nature (e.g., combinations of

plasmids from various organisms in a

pollutant-degrading microbe (Ref. 14)).

Second, the fact that these techniques

usually involve significant human
intervention at the cellular or

subcellular level, and the degree to

which the transfer mechanisms are

artificially promoted, suggest that the

resulting organisms should be

considered “new."

Given the uncertain and perhaps

competing considerations described

above, the Agency is unsure as to

whether the products of these

techniques should be considered “new,"

and requests comment on the issues.

hr. Microbial products of undirected

mutagenesis. Certain techniques of

biotechnology allow the development of

microorganisms not by the combination

of genetic material from different

organisms, but by the artificial induction

of mutations within organisms. These
techniques include the longstanding use

of undirected mutagenesis techniques to

develop mutant microorganisms for the

production of foods, pharmaceuticals,

and chemicals. Undirected

mutagenesis—the random action of

chemical and physical mutagens—can

be used to produce qualitatively or

quantitatively different gene products,

including deletion mutations which may
cause loss of functions.

The question of whether these

techniques produce "new”
microorganisms can be viewed from
several perspectives. On the one hand, it

can be argued that products of

undirected mutagenesis are naturally

occurring because the changes induced

could be detected in natural populations

as spontaneous mutations. In addition,

the process takes place within the

natural gene pool of the population, an'
1

does not involve the introduction of
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foreign genetic material. Human
intervention, in this context only

accelerates the rate of occurrence and

captures variation produced by
mutation.

On the other hand, it may be argued

that mutation plus selection techniques

involve chemical processing that

fundamentally alters the gene pool of

the population of manipulated

organisms, even though the gene pool

has not been expanded by addition of

foreign genetic material. Undirected

mutation depends on chemical or other

techniques that randomly and
artificially induce changes in genetic

material at a radically accelerated rate.

Selection is used to preserve changes

that might have been eliminated by

natural processes. Therefore, this

process may lead to microorganisms

that have been fundamentally altered,

resulting in quantitative or qualitative

differences in functions unlikely to occur

in nature. These arguments would lead

to the conclusion that the techniques

produce organisms which are "new” and
hence subject to PMN.
EPA seeks comment on whether

organisms produced by undirected

mutagenesis are appropriately

considered new, or whether there is a

way to distinguish between new and
naturally occurring organisms within

this group. (Unit UI.C of this notice

discusses other authorities besides PMN
that could be used to address mutated
microorganisms; Unit 1II.D.4 discusses

alternatives for addressing the Inventory

status of new substances already in

commerce.)

v. Naturally occurring

microorganisms. Microorganisms found
in nature and used commercially
without deliberate genetic intervention

clearly are not "new chemical
substances." In addition, EPA believes

that microorganisms developed solely

through techniques of artificial selection

should be considered naturally

occurring. Artificial selection techniques

impose conditions on the growth of

naturally occurring microorganisms with
the aim of favoring the multiplication of

a particular organism that possesses a

desirable trait. These variations result

from spontaneous mutations or natural

genetic recombinations. Because the

individual mutations occur without
human intervention, and because it is

difficult to define which selection

pressures should be considered
artificial, EPA does not believe it is

feasible or appropriate to consider
microorganisms produced through these

techniques as new. However, the

Agency requests comments on this

'uestion.
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3. Chemical substances produced by
genetically engineered organisms. In

many cases, genetically engineered

organisms will be used to produce

chemicals, such as amino acids,

peptides, proteins, enzymes, and
biopolymers. When these substances

are not listed on the TSCA Inventory,

they are subject to PMN requirements.

However, many chemical substances

that are likely to be made in the future

by genetically engineered

microorganisms are already listed on the

TSCA Inventory (e.g., methane,

methanol, bacterial amylase, L-

phenylalanine), because they are now
produced by conventional methods. An
argument could be made that these

substances are new if produced by
genetically engineered organisms,

regardless of whether substances of the

same name, made by conventional

methods, are listed on the Inventory.

However, EPA is not proposing at this

time that chemical substances produced
by genetically engineered organisms

should be differentiated from existing

products made by conventional

methods.

The Agency recognizes that chemical
substances produced by genetically

engineered organisms could in some
respects differ from the substances of

the same name produced by other

methods—for example, they could have
different impurities. However, EPA
anticipates that risks, such as those

associated with impurities, can be
adequately addressed through PMN
review of the organism used to make the

chemical substance. In reviewing a PMN
on a microorganism used to produce a

commercial product, EPA will pay
special attention to any risks associated

with residual organisms, organism
fragments, or other impurities present in

the final product. EPA will be able to

use its section 5 authority to require

data on these risks and to regulate the

product purity, where necessary.

At the same time, EPA retains the

option of defining substances produced
by genetically engineered organisms as

new, because the Agency is not yet

certain whether the potential impurities

in these substances will in fact always
be reviewed by EPA through other

mechanisms. For example, animal and
plant cells used to produce new
products are not subject to PMN under
the proposed approach (refer to Unit

III.A.3). If such cells were used to

produce a product already on the

Inventory, the Agency would not receive

a PMN on the cells, and would not be
able to review the product for potential

risks or impurities associated with the

manufacturing process. Therefore, the
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Agency requests comment on the

adequacy of its proposed approach.

EPA could define substances

produced by genetically engineered

organisms as new by generically

modifying all Inventory listings to

exclude substances produced by
genetically engineered organisms. In this

case, PMNs would be required for

substances produced by genetically

engineered organisms, even if chemical
substances with the same name (but

produced by conventional methods)
were listed on the Inventory. Once PMN
review was completed, the substance
would be listed on the Inventory by
process as well as composition.

Authority to narrow existing

Inventory definitions in this way is

provided by § 710.1(a) of the Inventory

reporting rules, which states that "EPA
. . . will revise the categories of

chemical substances [on the Inventory)

and make other amendments as

appropriate." EPA has generally

maintained that it can narrow or

otherwise modify Inventory listings

under this section, as long as in so doing
it does not require PMN review of

chemical substances already in

commerce. To avoid this possibility, the

Agency, as part of any action to exclude
products of genetically engineered

organisms from the Inventory, would
request the public to identify

commercial chemical substances

already being produced by genetically

engineered microbes and would retain

them on the Inventory.

In conclusion, EPA is not proposing at

this time to amend the Inventory to

differentiate products of genetically

engineered organisms from substances

produced by conventional methods. The
Agency believes that (a) many of these

products will be new under any
definition and therefore will be subject

to PMN requirements regardless, (b) in

most other cases, PMN review of the

new organism will be adequate to

address risks associated with the

synthesis and use of existing products,

and (c) it could be administratively

difficult to narrow the existing listings

without inadvertently delisting existing

genetically engineered substances.

Nevertheless, EPA intends to consider

this option if it finds that information

provided in PMNs on the products of

genetically engineered microorganisms

is generally inadequate, that substances

which could cause impurities are in fact

not subject to PMN review, or that the

PMN review of products of genetically

engineered organisms will substantially

add to public or environmental

protection. Public comments on this

issue are welcomed.
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4. Research and development

exemption. Section 5(h)(3) of TSCA
exempts new chemical substances

produced only in small quantities solely

for research and development (R&D)

from PMN requirments (“small

quantities” must be defined by rule).

R&D includes research or testing of a

substance’s chemical, physical,

production, and performance

characteristics. As a result, the R&D
exemption encompasses a relatively

broad scope of activities, including

monitored performance testing. Under
EPA’s PMN rule (40 CFR 720.3(cc)),

"small quantities" are those “not greater

than reasonably necessary" for the

purposes of R&D. Therefore, current

requlations put no specific quantitiative

limit on the size of R&D activities. These

requirements are discussed more fully in

the preamble to EPA's PMN rule and in

the notice clarifying those rules,

published in the Federal Register of

September 13. 1983 (48 FR 41132).

The specific provisions of EPA's PMN
rule addressing the R&D exemption (40

CFR 720.36 and 720.78(b)) are now
subject to stay (48 FR 41132). Until Final

provisions are developed, persons

producing new chemical substances

under the R&D exemption must comply

with section 5(h)(3) of TSCA and

§ 710.3(y) of the Inventory rules. In

particular, the R&D must be conducted

under the supervision of a technically

qualified individual, and manufacturers

must notify all persons involved in the

R&D activities of risks they are aware

of.

An important issue for EPA in

implementing the TSCA biotechnology

program is whether significant risks

could occur without Agency review if

persons conducted R&D field tests of

new microorganisms in an open setting.

Concern for small-scale field testing of

traditional chemicals is relatively low.

because the amounts involved are likely

to be small, and the area of application

is geographically circumscribed.

However, because microorganisms may
reproduce and spread in the

environment, EPA review at a later

commercial stage for these types of

products may be too late to prevent

widespread exposure.

The possibility of a gap in Federal

authority to review field testing of

genetically engineered organisms has

been widely discussed. It was a major

focus of the June 23, 1983 Congressional

hearings on the environmental

implications of genetic engineering (U.S.

House of Representatives Subcommittee

on Oversight and Investigations, and

Subcommittee on Science, Research and

Vol. 49, No. 252 / Monday, December

Technology), and has been the subject

of other discussions.

Up to the present time, NIH, through

the RAC, is the major Federal agency
that has reviewed Field testing of

microorganisms engineered by rDNA
techniques. However, the NIH RAC's
authority is limited to research

sponsored by institutions which receive

NIH funds for rDNA research. Its

guidelines and review are not binding

for privately funded ventures (although

voluntary compliance seems to have
been effective to date), and it does not

address organisms produced through

techniques other than rDNA. As a result,

it is possible that genetically engineered

organisms that would eventually be

reviewed under TSCA could be released

to the environment as part of a Field test

before any review had occurred.

To eliminate this possibility, EPA
believes that it may be appropriate to

require review bf new microorganisms

before they are tested in an open
environment for TSCA purposes. One
approach would be to limit the R&D
exemption by rule to exclude field

testing. Because living organisms might

reproduce and spread in the

environment, EPA believes that the

quantities bf organisms involved in

Field-testing may not be small for

purposes of TSCA section 5(h)(3).

Therefore, the Agency is considering

initiating rulemaking to amend the

definition of “small quantities solely for

research and development” to exclude

living microorganisms directly released

to the environment. The effect of this

amendment would be to eliminate the

PMN R&D exemption for new Field-

tested microorganisms and ensure their

review under TSCA before release.

A number of difficult issues would
have to be addressed in order to

implement such an amendment to the

R&D exemption. For example, clear

definitions of “Field testing" and "direct

release to the environment" would have

to be developed, so that researchers

could determine what types of activities

were subject. Greenhouse testing, for

example, may involve releases to the

environment which could in some cases

be significant. Should greenhouse testing

therefore be considered "direct

release”? Should EPA set containment

standards for greenhouses as a

condition for being subject to the R&D
exemption? Should EPA incorporate

some portion of the RAC guidelines as

conditions for the R&D exemption?

These and other questions would be

addressed during the process of

amending the R&D exemption. In the

meantime, the Agency welcomes
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comments and suggestions on these and
related issues.

Even under this approach, PMN
requirements might not apply to purely

academic or noncommercial field tests.

TSCA section 5(i) specifies that, for the

purposes of section 5, "manufacture"

and "process" mean “manufacturing or

processing for commercial purposes."

Therefore, PMN requirements, including

any requirements extended to field

testing, might not apply to purely

academic Field testing conducted for

basic research rather than commercial
intent. This may create an anomoly,
because any risks associated with the

field testing of a microorganism are

independent of the commercial intent of

the tester. The NIH RAC already

provides considerable protection, and
EPA believes it is appropriate for purely

academic research to remain in the

domain of the NIH, but the RAC's
mandate is limited to federally funded
institutions and rDNA research. The
issue of academic as well as commercial
field testing is under discussion by the

Federal Cabinet Council described in

Unit IV.B.

The Agency requests comments on the

potential risks posed by small-scale

field tests, the appropriateness of the

approach EPA is considering for

addressing these risks, possible

alternatives, and the need to address

purely academic or other

noncommercial field testing.

5. Other TSCA PMN exemptions.

Section 5(h) provides for several other

exemptions for PMN requirements. The
most important of these for

biotechnology may be section 5(h)(4).

which allows EPA by rule to exempt
from PMN requirements chemical

substances that it finds will not present

an unreasonable risk. For example, it

might be possible to develop partial or

complete exemptions for

microorganisms used in closed systems

with appropriate methods of

containment. EPA requests comments
on how the section 5(h)(4) authority

could be used to reduce the impact of

PMN requirements for specific

categories or uses of genetically

engineered organisms.

Another important exemption

provision may be section 5(h)(1), which

provides for an expedited review (45

days rather than the full 90 days) for

new chemical substances manufactured

for test marketing. This exemption may
be appropriate for field tests and other

limited commercial applications.

C. Significant New Use Authority

EPA recognizes that any practical

approach to defining "new
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microorganisms" under section 5 of

TSCA will exclude some types of

organisms and will therefore not

address all potential risks. Ln particular,

the approach outlined in this notice does

not provide for PMN review of naturally

occurring organisms introduced into

environments where they are not native

(nonindigenous microbes). In addition,

organisms produced through some
techniques for manipulating organisms

(such as undirected mutagenesis and
artificial selection) may not be covered

under PMN, depending on the policy

that EPA finally adopts. Under some
circumstances, these organisms could

involve risk to human health or the

environment. In fact, the examples of

environmental problems from

microorganisms involve naturally

occurring, nonindigenous forms

introduced into new ecosystems (such

as the Dutch elm disease). If concern

warrants it these or other risks not

covered under PMN review could be

addressed under the discretionary

authorities of TSCA, such as the

significant new use provisions of section

5(a)(2).

Section 5(a)(2) authorizes EPA to

determine by rule that a use of a

chemical substance is a “significant new
use.” Once a significant new use rule is

promulgated for a specific substance or

category of substances, companies are

required to notify EPA 90 days before

manufacturing or processing the

substance for that use. As a result, EPA
would be able to review risks associated

with the new use before it occurred.

This authority could be used to extend
PMN-like coverage where concerns for

potential risks warrant For example, if

concern for certain new commercial
uses of nonindigenous (exotic)

microorganisms is sufficient EPA could
define these uses as "significant”

Similarly! if organisms produced through

undirected mutagenesis are determined
to be naturally occurring and therefore

not subject to PMN, and if it appears
that they may pose potential risks, EPA
could address these organisms through a

significant new use rule.

EPA is not now proposing to begiria

significant new use rulemaking for

microorganisms. However, the Agency
believes that this authority may prove
useful in ensuring review of specific

applications of microbes not covered by
PMN requirements, and requests public

comment on the need for such rules.

D. Implementation Issues

1. PMN requirements— a. Effective

date. After reviewing public comments,
EPA intends to issue a statement of

policy, to be published in the Federal
Register. This policy will identify which

products of biotechnology are subject to

PMN requirements and will announce
an effective date for the requirement

The notice will also address the status

of an “new” substances already In

commerce. Under various alternatives

EPA is considering, companies
producing such organisms would be

required to report their substances to the

Inventory or submit a new PMN within a

specified period of time. These
alternatives are discussed in paragraph

b below.

b. Status ofsubstances now in

commerce. Although EPA does not

believe that microorganisms developed

through recombinant or other advanced
techniques of genetic engineering are

now being used for activities subject to

TSCA, it recognizes that microorganisms

developed through less advanced
techniques, such as undirected

mutagenesis, are being used for TSCA
purposes. Examples of such activities

include use of microorganisms for watei

pollution control and production of

commercial chemicals. In fact, the

Agency has reason to believe that

hundreds or even thousands of mutated
strains are now being sold or offered for

sale in commerce for non-drug, non-

food, and non-pesticidal applications. If

EPA determines that new substances

produced through these techniques will

be subject to PMN, it will have to

develop an equitable approach to

handling substances already in

commerce.

EPA believes that the most
appropriate approach may be to allow
companies to report genetically

engineered substances already in

commerce for the TSCA Inventory

without going through PMN. This might

be done either through voluntary

reporting (which might be appropriate if

only a few companies were affected), or

through a rule under TSCA section 8 (a)

and (b), EPA's authority for compiling

and keeping current an Inventory of

existing chemicals. The Agency believes

that this approach is appropriate

because its interpretation of the

applicability of TSCA to biotechnology

is relatively recent, and companies may
have entered this area believing in good
faith that they were not subject to PMN.
An alternative would be to require

PMNs from companies for any "new”
organisms now in commerce. While this

approach would mean that EPA would
review these organisms under the PMN
authority, it is not consistent with the

preventive function of section 5—the

uses subjedt to PMN notification would
already have occurred—and could be
extremely burdensome on industry and
EPA's review resources. Therefore, EPA

does not favor this alternative. EPA
requests comments on these and other

approaches to handling "new"
organisms already in commerce,
particularly with respect to their

practical implications and their

implications for health and the

environment.

c. PMN rules andform. EPA issued a
final PMN rule published in the Federal

Register of May 13, 1983 (48 FR 21722)

and clarified it in a notice published in

the Federal Register of September 13,

1983 (48 FR 41132). EPA is revising

several provisions of the rule—relating

to the conditions of the R&D exemption
and to data requirements in PMNs. It

expects to propose revised language in

the near future.

The PMN rule defines the chemical
substances that are subject to

notification requirements, specifies

information requirements, establishes

procedures for handling confidential

business information, establishes EPA
review procedures, and implements
other provisions of section 5. EPA
believes that in most respects these

requirements are appropriate for PMNs
on new microorganisms. However,
certain aspects of the rule and the

guidance given by EPA in the preamble
may not apply. In particular, EPA does
not believe that the PMN form required

by the rule will be useful either to

submitters of notices on new organisms
or to the Agency. Therefore, it would not

expect PMN submitters to use this form.

In the future, EPA expects to develop
generalized guidance for persons

submitting PMNs on new
microorganisms. In any case, however,
companies would be encouraged to

contact OTS well before submission of a

PMN for more specific guidance on the

level of data appropriate for the notice.

Unit IIIJs of this notice describes in

general terms the kind of information

EPA would expect to see in a PMN on a

new genetically engineered organism.

EPA recognizes that there is a growing
commercial enterprise that supplies

biotechnology research reagents,

including commercial production of

vectors, linkage sequences, reagents for

nucleic acid synthesis, etc. As long as

these substances are sold solely for use
in R&D activities by the companies
purchasing them, they would be exempt
from PMN. This is consistent with

treatment of other research chemicals
under TSCA (see PMN rule, 48 FR 21722,

and clarification, 48 FR 41132).

EPA requests comments on the

applicability of other aspects of the

PMN rule to new biotechnology

products.
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2. Applicability to isolated nucleic

acid fragments. Because PMN
requirements apply to all isolated “new
chemical substances" used for non-R&D
purposes, and not simply to the nucleic

acid in the new microorganism, these

requirements would apply to isolated

DNA and RNA fragments and
recombinant DNA and RNA (e.g.,

plasmids), as well as to the “final"

recombinant organisms, if they were
used or distributed for purposes other

than R&D. However, EPA believes that

DNA fragments and plasmids will

generally be isolated only within the

context of R&D activities and therefore

would not be subject to PMN
requirements.

DNA fragments and plasmids could

also be isolated for the purposes of

medical testing. As either drugs or

medical devices, such fragments would
not be subject to PMN requirements.

EPA requests comments on the

practical implications of these

requirements to persons engaged in

commercial biotechnology.

3. Confidentiality. Section 14 of TSCA
provides for protection of confidential

business information submitted under
any authorities of the Act.

Confidentiality provisions are addressed

in detail in the preamble to the PMN
rules and in the rule itself (40 CFR 720.80

through 720.90).

4 . Inventory and nomenclature issues.

After a new chemical substance has

completed PMN review and entered

commercial production, it is listed on the

TSCA Chemical Substance Inventory.

Subsequently, anyone may make the

substance described on the Inventory

for purposes subject to TSCA without

submitting a PMN. For this reason,

Inventory listings, particularly listings of

substances of unknown or variable

composition or biological materials

(UVCBs), are of central importance in

defining PMN requirements. To specify

the product adequately, these listings

include not only the substance name,
but also a brief definition. An overly

broad definition for a complex
substance might allow the manufacture

of substances with significantly different

properties without PMN review, because

they would fall within the general

description on the Inventory. An overly

narrow definition, on the other hand,

might unnecessarily require new PMN
submissions because of slight

modifications in process or product

composition. Any system for listing

complex substances on the Inventory,

therefore, requires a balance between
practical and risk-related

considerations.

In listing biotechnological substances

on the Inventory, ETA must also decide

how to identify isolated DNA and RNA
segments and whether to identify

nucleic acids within living organisms as

nucleic acids or as microorganisms.
ETA intends to work with interested

members of the public to develop a

listing scheme that defines

microorganisms (or nucleic acids)

unambiguously, is practical and
comprehensible, and ensures that the

listings are sufficiently narrow to allow

review of legitimately “new” or different

microorganisms with the potential for

different risks. Currently, a number of

microorganisms are listed on the

Inventory by genus and species. EPA,
however, believes that the way in which
these microorganisms are listed is too

broad for genetically engineered

microbes. More specific descriptors

might also go into the Inventory

definition of a new microorganism to

more clearly identify it and differentiate

it from other microbes. For example, a

microorganism produced by rDNA
techniques might be listed by such

factors as the name of the source

organism, isolation methods, vectors

used, the host, or other features. EPA is

now investigating how these or other

descriptors could be combined to

develop adequate Inventory definitions.

ETA recognizes that much of this

information may be confidential, just as

the identify of numerous chemical

substances now listed on the Inventory

is confidential. When a substance’s

identity is confidential, EPA lists the

substance on the publicly available

Inventory by a generic name, shielding

the confidential information. Inventory

confidentially procedures are

established in 40 CFR 710.7 and Subpart

E of Part 720.

OTS has prepared a background
document discussing possible Inventory

listing systems in more detail. Persons

interested in the nomenclature issue

may obtain this document from the OTS
Public Information Office at the address

listed at the beginning of this notice. The
Agency encourages the public to

comment on the approaches it is

considering and to suggest alternatives.

5.

Issues related to other TSCA
authorities. As discussed above, TSCA
provides EPA a wide range of

authorities to collect information,

require testing of, and regulate exposure

to TSCA-covered chemical substances

and mixtures. However, EPA believes in

general that the PMN authority will

provide sufficient oversight of

biotechnology products. Nevertheless,

several existing requirements under

TSCA impose responsibilities on

manufacturers, processors, or

distributors of all chemical substances.

Therefore, these requirements may

affect the biotechnology industry. The
most importance of these authorities,

sections 8(c), 8(e), and 13, are discussed
briefly below.

a. Section 8(c). EPA issued a final

section 8(c) rule, published in the

Federal Register of August 22, 1983 (48

FR 38178), that requires manufacturers
and certain processors of TSCA-covered
chemical substances and mixtures to

keep records of “significant adverse
reactions to health or the

environment . . . alleged to have been
caused by the substance or mixture."

Persons who manufacture or process
microbial products that fall under the

TSCA definition of "chemical
substances" should consult the final

section 8(c) recordkeeping rule.

b. Section 8(e). Section 8(e) of TSCA
requires manufacturers, processors, and
distributors of chemical substances or

mixtures to notify ETA immediately of

any new information “which reasonably
supports the conclusion that such
substance or mixture presents a

substantial risk of injury to health or the

environment." ETA issued a section 8(e)

policy statement published in the

Federal Register of March 16t 1978 (43

FR 11110) providing guidance on this

requirement. Persons manufacturing,

processing, or distributing microbial

products for TSCA purposes will be
subject to this requirement and' should
consult the policy statement to

determine their responsibilities under
section 8(e).

c. Section 13. Section 13(a) of TSCA
prohibits entry into the United States of

any chemical substance or mixture that

is not in compliance with TSCA
statutory and regulatory requirements.

To implement this provision, the U.S.

Customs Service issued a rule requiring

importers of chemical substances in

bulk or as part of mixtures to certify at

the port of entry (1) that the substances
in the shipment are subject to TSCA and
comply with all applicable TSCA rules

and orders, or (2) that the chemicals are

not subject to TSCA (August 1, 1983, 48

FR 34734). EPA issued a notice

published in the Federal Register of

December 13, 1983 (48 FR 55462)

interpreting these requirements.

Importers of naturally occurring

products, such as lumber, vegetable oils,

and natural rubber, must comply with

these certification requirements. Thus,

importers of microbial products

(including for use in R&D) are generally

required to certify that their products

comply with TSCA, or that they are not

subject to the Act. Until PMN
requirements for "new" microorganisms
are in effect, the importer will be able to

certify compliance, regardless of
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whether or not the microbial product is

genetically engineered.

For further information on section 13

requirements, importers should contact

the OTS TSCA Assistance Office.

E. Nature ofEPA 's PMN Review

OTS has prepared a background
document describing possible

information that could be submitted in a

PMN on a microorganism and a plan for

conducting PMN reviews. This

document is available from the OTS
Public Information Office at the address

listed at the beginning of this notice.

The following unit more generally

describes the types of information and
data that EPA would expect to receive

in PMNs for genetically engineered

microorganisms, and how OTS intends

to conduct PMN reviews for these

microorganisms.

1. Authority to obtain information.

Unlike pesticide and drug statutes,

TSCA does not impose a priori testing

requirements on new chemical

substances. The Act requires submitters

to provide certain information on
chemical identity and exposure to the

extent that it is “known or reasonably

ascertainable" to the submitter.

Submitters must also provide health and
environmental test data in their

possession or control. These basic

information requirements are explained
in detail in the PMN rule (48 FR 21722]

and clarification notice (48 FR 41132).

EPA has 90 days, extendable to 180

days for good cause, to review the data
submitted on a new chemical substance.

After the review period has expired,

manufacture may begin unless EPA has
taken action to control the substance.

Where information provided in a PMN is

insufficient for a “reasoned evaluation"

of the health and environmental effects

of the new substance, section 5(e)

provides EPA with authority to ban or

regulate the substance, pending the

development of data. To invoke this

authority, EPA must find (a) that the

substance may present an unreasonable
risk, or (b) that the substance will be
produced in substantial quantities, and
it may reasonably be expected to enter

the environment in substantial quantity

or there may be significant or

substantial human exposure to it

(section 5(e)(l)(A)(ii){II).)

EPA believes that this section

provides adequate authority to control

potential risks where specific concerns
are identified or exposure may be
significant. Because of the high degree of

uncertainty associated with the use of

genetically engineered organisms in the

environment, there may be insufficient

data from which to extrapolate or

estimate risks. Also, because the

organisms may reproduce and grow in

the environment, the release of

relatively small quantities may lead to

substantial exposure. Therefore, in

cases where data are insufficient for a

reasoned evaluation of the risks and
where even relatively limited amounts
are released, the section 5(e) authority

will be an appropriate tool to obtain

data and, if necessary, to regulate

genetically engineered organisms used
for commerical purposes.

To avoid unnecessary action under
section 5(e) or other authorities, persons

likely to be subject to PMN requirements

should consult EPA early to identify

data and other information that might be
developed for a PMN. Information needs
are discussed in more detail below and
in a background document
accompanying this notice.

2. Types of information required.

Because of the wide variety of

microorganisms and applications likely

to be reviewed in the PMN program, and
the absence of generally accepted
principles of risk assessment for

genetically engineered microorganisms.

OTS does not believe that rigid guidance
on minimum data is appropriate. For the

foreseeable future, OTS intends to

decide the level of information

appropriate for a “reasoned evaluation"

of engineered organisms on a case-by-

case basis. However, as the Agency
gains experience in the review of

nonindigenous and genetically

engineered microorganisms and their

products under both TSCA and FIFRA,
and with the development of risk

assessment methods, EPA believes that

it will be possihle and desirable to

develop more specific guidelines on the

level of test data and other information
that might be submitted and how these

data might be used in the evaluation of

products of biotechnology.
Data necessary for assessment of a

microorganism will vary according to

the risk potential of the organism. For
example, OTS would generally need
more definitive data on the use of a

genetically engineered microbe in the

open environment than in a closed
system. Similarly, the Agency would
generally expect more information on
organisms that survive and reproduce
than for those that will not survive in

the environment, or that can be
effectively contained. The Agency
would be more concerned and would
expect more information if the parent or

subject organism is pathogenic or toxic

to humans, plants, animals, or other

microbes; if the parent or subject

organism has a function that is

ecologically disruptive (eg., organisms
which are extremely competitive for

common organic substrates in soil); if

the parent or subject organism has a

poorly characterized genome; or if the

genetic material is unstable or could be
transmitted to other organisms.

In all cases, OTS would expect
enough information to identify an
organism unambiguosly, both to support
an assessment of risk and to hst the

organism on the Inventory. This would
include information on (a) sources of the
introduced nucleic acids, (b) how the

nucleic acids were manipulated,
including information about hosts,

vectors, etc, and (c) what protein or
special function was produced. Data on
the parent organisms and the resulting

organisms might include physiological,

pathological, genetic, cultural,

taxonomic, and ecological

characteristics.

If an organism is intended for use in

physically contained systems,

information about growth conditions,

containment methods (including

emergency back-up systems if the

organism is potentially harmful or might
be inadvertently released), workplace
exposure and worker practices, possible

releases, and disposal might be
appropraite. If the organism is used to

produce commercial substances, OTS
would expect data on the purity of the

final product and the presence of any
residual organisms or contaminants in

the product.

If the organism Is to be used in the

environment, EPA would expect

additional information, including

information on intended uses, the

manner in which the organisms will be
applied, and descriptions of the target

environment, including the organisms
and ecological systems potentially

subject to exposure. Testing in

microcosms or other simulated

environments may be necessary to

answer such questions as whether an
organism may survive, replicate, be
transported, or exchange genetic

material with other organisms. Factors

that limit the mobility or survivability of

the organisms or their genetic material

(e.g., via genetic transfer) will also be
significant considerations in.the risk

evaluation. In addition, particularly

where organisms may survive, test data
such as those described in OPFs
SubdivisionM Guidelines, described in

Unit II of this notice, may be
appropriate.

Submitters should also include

information developed for an
Institutional Biosafety Committee or the

NIH RAC, or information related to

health and environmental safety

developed to comply with other statutes

(for example, data developed on an
organism originally used for food or drug
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purposes might be applicable to later

uses of the organism for TSCA
purposes).

3. Conduct of review. The Agency
recognizes the complex issues

associated with the review of

genetically engineered microorganisms,
particularly when released to the

environment. Because of the absence of

formalized risk assessment
methodologies and the limited data base
in this area, expert judgment is critical

in determining information needs and
reviewing potential risks. The review of

such organisms may require expertise in

such areas as microbial, plant, and
animal ecology and pathology; human
health and environmental risk

assessment of living organisms; and
molecular and microbial genetics.

Because of the range of expertise that

may be required in any given case, OTS
intends to supplement its expertise by
drawing from other offices within EPA
in the review of new microorganisms
and to use expert consultants from other

Government agencies and academia,
where appropriate. The Agency also

plans to rely on the federal

Biotechnology Advisory Board and an
EPA biotechnology advisory committee
to provide expert advice and promote
consistent review procedures. The
details of this proposed advisory system
are described in the preface to this FR
notice.

Because of the complexity of review
issues, and the limited length of the

PMN review period, OTS will encourage
persons to consult with it before

submitting a PMN on a new
microorganism. OTS routinely offers

manufacturers the opportunity for

prenotice consultation concerning PMN
submissions; this would be particularly

important for biotechnology. During the

period of prenotice consultation, OTS
would be able to provide guidance on
appropriate levels of information for a

notice, and manufacturers would be
able to describe the specifics of their

situation.

Within 5 days of receipt of a notice,

OTS will, in accordance with section

5(d)(2), issue a notice in the Federal

Register stating the identity of the new
chemical substance, the category of use,

a summary of test data submitted in the

notice, and the submitter’s identity.

When information is claimed
confidential, it will be shielded by a

generic description. In addition, OTS
will maintain a sanitized copy of the

PMN in the OTS Public Information

Office, at the address listed at the end of

this notice. OTS will welcome comments
from interested members of the public

on the PMN. The public is generally

given 30 days to comment on a PMN
after publication of the section 5(d)(2)

notice.

IV. Intra-Agency, Interagency, and
International Activities

A. Coordination Within EPA

Several EPA program offices in

addition to OPTS have authority
relevant to biotechnology (see the

regulatory matrix elsewhere in this

notice). The Office of Solid Waste and
Emergency Response (OSWER), for

example, will be responsible for

regulating solid waste produced by
companies using biotechnology and is

exploring a variety of approaches for

using genetically engineered
microorganisms to degrade pollutants.

The Office of Water has similar

responsibility for process effluents,

water pollution control, and other water-
quality issues. In addition, since 1977
ORD has supported research in the use
of engineered organisms to degrade
pollutants and in the development of

testing protocols for microbial

pesticides. This research has formed the

basis of OPP’s testing guidelines for

microbials, described in Unit II of this

notice. Over the next several years.

ORD will be increasing its research

support to the program offices. A
description of ORD’s research agenda in

biotechnology is available as a support

document to this notice.

EPA is taking steps to ensure that the

biotechnology activities of its program
offices are coordinated and the

expertise in each of the offices is shared.

To achieve this end, EPA has organized

an Agency-wide biotechnology

committee, made up of senior staff from
its various offices. This group will

provide policy and scientific support to

the different program offices. The panel

will provide a mechanism for securing

Agency experts for the review of

nonindigenous and genetically

engineered microorganisms and of

technical documents prepared by the

program offices.

B. Interagency Coordination

A number of other Federal agencies

besides EPA have direct interest in the

promotion or oversight of biotechnology.

NIH, FDA, USDA, and OSHA have
review and regulatory authorities over

biotechnology. (USDA in fact has

statutes which apply to some of the

same organisms EPA regulates, as

described in Unit I.B.4). In addition,

NIH, USDA, the National Science

Foundation, the Department of Defense,

and the Department of Energy, among
other agencies, have committed
significant resources to biotechnology

research. The Commerce Department

—

particularly through the Patent Office,

the International Trade Administration,
and the National Bureau of Standards

—

has a major interest in economic and
trade aspects of the biotechnology
industry. The State Department has also
been involved in international policy,

scientific, and trade issues. EPA will be
cooperating with these agencies as they
implement their respective mandates.

EPA's particular concern for

interagency coordination lies in the area
of health and environmental risks. EPA
representatives from ORD and OPTS
serve as nonvoting liaison to the NIH
RAC; EPA's biotechnology committee
described above will be able to provide
guidance to the Agency's RAC
representatives on specific

environmental issues under review by
that committee. More broadly, EPA is

participating with other Federal
agencies in a review by the Cabinet
Council on Natural Resources and the

Environment on Federal procedures and
regulations related to biotechnology. In

addition, EPA is working with other
agencies to address such issues as
mechanisms for sharing Federal
expertise and coordinating research and
consistency of risk assessment methods
and philosophies in the different

agencies.

C. International Activities

Biotechnology raises issues of

international as well as domestic
coordination. Most of the U.S.' major
trading partners, including the European
Economic Community nations and
Japan, are promoting the

commercialization of genetic

engineering techniques and are

reviewing possible regulatory

approaches. Because risks from
organisms introduced into the

environment may be international in

scope, and because the manner in which
regulations for biotechnology are

implemented in the United States will

have a direct impact on the

competitiveness of U.S. producers in

both domestic and world markets,

international cooperation is essential.

Inconsistent or duplicative domestic
regulation will put U.S. producers at a

competitive disadvantage. In addition,

certification systems which favor

domestic products, if adopted by our
trading partners, will create substantial

nontariff barriers to trade and block
market access. Therefore, during the

development of the U.S. regulatory

procedures for biotechnology products,

attention will be paid to the need for

achieving consistency in national

regulation and international
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harmonization. With respect to

international harmonization the U.S. will

seek to promote scientific cooperation,

mutual understanding of regulatory

approaches and international agreement

on a range of common technical issues

such as the development of consistent

test guidelines, laboratory practices, and

principles for assessing potential risks.

The Organization for Economic

Cooperation and Development (OECD)
has formed a working group on

biotechnology safety and regulation.

EPA, through OTS and ORD
representatives, is participating with the

Departments of State, Agriculture, and

HHS on the U.S. delegation. The goal of

the OECD biotechnology working group

is to review and monitor member
nation's biotechnology regulations and

risk assessment approaches as a step

toward international harmonization.
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VI. Public Record

EPA has established a public record

for this statement of policy.

Records related Vo this document
(docket number OPTS-00049) are

available for inspection in Rm. E-107,

401 M St. SW- Washington, D.C. 20460

from 8:00 am. to 4:00 p.m., Monday
through Friday, except legal holidays.

The record includes all information

considered by EPA in formulating this

policy. References cited in Unit VI are

available for inspection in Rm. E-107,

[ 396 ]



Attachment II - Page 43

Federal Register /

401 M St SW„ Washington, D.C. 20460

from 8:00 a.m. to 4:00 p.m., Monday
through Friday, except legal holidays.

The record includes all information

considered by EPA in formulating this

policy. References cited in Unit VI are

available in the OTS Library, Rm. E—447.
The list below describes the information

in the record.

1. OTS support and background
documents on PMN review information

needs and Inventory listing prepared as

background for this notice.

2. Consultant reports prepared under

contract to EPA used in developing this

notice.

3. Statement of Don R. Clay, Acting

Administrator, EPA Office of Pesticides
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Subcommittee on Science, Research,

and Technology, and Subcommittee on
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on Science and Technology, U.S. House
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related documents.

4. EPA correspondence to persons
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5. General statement of policy on the

regulation of Biorational Pesticides (40

FR 94:23994), May 14, 1979.

6. A list of key events in the

development of OPP’s regulation of

microbial pesticides.

7. A background paper by Betz, et. al.,

discussing the current regulatory status

and the potential hazards posed by
genetically engineered microbial

pesticides, 1983.

8. Subdivision M of EPA's Pesticide

Assessment Guidelines.

9. Final Report: Biorational Workshop,
Gulf Breeze, Florida, August 1983.

10. Final Report: Human Hazard
Evaluation Testing for Biorational

Pesticides, AIBS, July 1980.

11. Memo regarding Applicability of
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Used to Control Ice Nucleation, from

OGC to OPTS, October 26, 1983.

12. Documents related to EPA’s
biotechnology research strategy and
biotechnology workshops developed by
the Office of Research and
Development.
The docket of the record detailing its

specific contents is available in the OTS
Reading Room.

DEPARTMENT OF AGRICULTURE

Statement of Policy for Regulations

Biotechnology Processes and Products

Summary: This statement describes

USDA’s regulatory policy regarding use

of biotechnology processes and products

in agriculture and forestry. It is not an

exhaustive set of application

requirements. It is intended to assist

Vol. 49, No. 252 / Monday, December 31, 1984 / Notices 50897

those entities engaged in biotechnology

research, development, testing,

evaluation, production, and application

in understanding clearly how USDA will

approach the regulation of industry’s

processes and products.

Address: Send written comments by
mail or bring comments to: Ms. Karen
Darling, Deputy Assistant Secretary.

Marketing and Inspection Services,

USDA, Room 242-E, Administration

Building, 12th and Independence
Avenue, SW„ Washington, DC 20250.

Telephone: Area Code (202) 447-4256.

For Further Information Contact: Dr.

James W. Glosser, Assistant to the

Administrator, Animal and Plant Health

Inspection Service, USDA, Room 300-E,

Administration Building, 12th and
Independence Avenue, SW.,
Washington, DC 20250. Telephone: Area
Code (202) 447-3580, or Dr. Edgar L.

Kendrick, Administrator, Office of

Grants and Program Systems, XlSDA,
Room 326-A. Administration Building,

12th and Independence Avenue, SW.,
Washington, DC 20250. Telephone: Area
Code (202) 475-5720.

Introduction: This document is

intended to inform the public, scientists,

and industry of USDA’s current

perspective on the regulation of

biotechnology processes and products. It

describes the regulatory policies, the

regulatory framework, and procedures

for oversight in agriculture and forestry

biotechnology.

Biotechnology is the application of

biological systems and organisms to

technical and industrial processes.

Applied to agriculture and forestry, it is

any technique that uses living biological

systems to make or modify products, to

improve plants or animals, or to develop

microorganisms for specific uses.

Although the use of living biological

systems in the genetic manipulation of

organisms dates from man’s recognition

that animals and crop plants could be

selected and crossbred to produce a

desired phenotype, during the past half-

century, increased knowledge of

molecular genetics has added to the

sophistication of the genetic engineering

of microorganisms. The manipulation or

movement of genetic material by
recombinant DNA technology arose

about a decade ago and is often referred

to as “modern biotechnology." The
development of monoclonal antibodies

from hybridoma techniques is also

referred to as “modern biotechnology."

The application of modem
biotechnologies has made it possible to

perform genetic engineering procedures

and to develop monoclonal antibody

products with an increasing number of

applications in agriculture and forestry

programs.

Under the jurisdiction provided by
numerous statutes (see attached matrix).

USDA regulates and conducts research,

among other areas, in animal biologies,

organisms and vectors, importation and
interstate movement of animals, plants,

plant products, noxious weeds, seeds,

inoculants, and other articles.

The USDA has regulated, overseen, or

collaborated in developing a vast

number of biotechnological products

and processes, new and old. As one
example, in the exercise of this

regulatory authority, the Animal and
Plant Health Inspection Service (APHIS)
has issued within the last two years
seven licenses under the Virus-Serum-
Toxin Act (21 U.S.C. 151-158) for five

products produced by modem
biotechnology procedures. These
licenses were for bacterins,

bacterintoxoids, and monoclonal
antibodies for immunological or

diagnostic uses. Additionally, there are

at least 12 new license applications

presently under review on a case-by-

case basis.

There exists in the agricultural and
forestry community a system for the

assessment of new cultivar, gqrmplasm,
or microorganisms before their

commercial release. For decades, the

agricultural community, including State,

Federal, and industrial researchers,

have continuously assessed the impact

of plant, animal (including invertebrate),

and microbial species in a wide range of

cropping and animal production

systems, in order to assure stable

agricultural production, as well as

protection and preservation of the

environment. The evaluation and
approval procedures currently practiced

are outlined in detail in a recent

publication from the National

Association of State Universities and
Land Grant Colleges (NASULGC).
Division of Agricultural Committee on

Biotechnology. 1

Although USDA'8 initial concerns

about safety of the modern
developments in biotechnology were at

the laboratory level technological

progress has extended these safety

concerns to field research and industrial

applications and production. As a

consequence. USD^\ emphasizes the

need for agency oversight at all stages,

including research, development, testing,

evaluation, production, application, and
disposal. To date, no unique or safety

problems have been associated with

products of genetic engineering,

conventional or modem.

1 Emergency Blotechnologlea in Agriculture:

laiuei and Policiei. ProgreM Report 111. November
1984.
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I. Mandate of the USDA

The mandate of the USDA, simply

stated, is to protect and enhance

agriculture and forestry in the United

States.

In order to implement this broad

mandate, USDA's authority Includes

responsibility to administer programs

relating to research and development; to

fund cooperative interaction, marketing

and application of products research; to

manage, protect, and enhance resources;

and to regulate activities. In addition,

the Department is chartered to develop

new markets for U.S. agricultural

commodities, to improve soil and land

use techniques, and to improve

agricultural production of animals and

plants resistant to stress.

II. Historical Perspective

For decades, agriculturists and
botanists have introduced

nonindigenous organisms into the

continental United States, enabling

animals and plants not indigenous to

North America to become an important

part of our major food sources and to

provide new ornamental species. USDA
conducts research on these organisms

and has developed regulatory processes

which control the introduction of foreign

organisms into the United States based
on their potential application to natural

and agricultural ecosystems. These
processes have effectively safeguarded

our agricultural ecosystems against the

introduction of foreign pests and
pathogens.

Many plant and animal species have
also been introduced through various

genetic techniques. In fact, scientists

have long been able to create new gene
combinations within single organisms

—

even creating new species—through

mutagenesis, cross-hybridization, and
other breeding techniques. USDA has
vast amounts of expertise and scientific

data relevant to the evaluation of safety

and efficacy of organisms or other

products derived from modem
biotechnology procedures, because
these products are not fundamentally
different from products obtained by
coventional technology.

The USDA has been in the forefront in

the development of modern
biotechnology. USDA representatives

were active participants at the early

meetings and workshops where policy

decisions were made regarding

recombinant DNA research. In 1978, a

committee was formed in USDA for

purposes of coordinating research

policies among the various agencies in

the Department, and between the USDA,
the National Institutes of Health (NIH),

and the National Science Foundation

(NSF). This committee, authorized by

the Secretary, is called the Agriculture

Recombinant DNA Research Committee

(ARRC).
Further, with regard to DNA research

the USDA recognized that a uniform set

of guidelines should be followed for

research regardless of the source of

research funding. The Department

endorsed and adopted the NIH
Guidelines for Research Involving

Recombinant DNA Molecules for

coordinating interagency research

review, and established an internal

policy requiring compliance with these

guidelines as a condition for receiving

funds for research.*

III. Regulatory Philosophy

USDA anticipates that agriculture'and

forestry products developed by modem
biotechnology will not differ

fundamentally from conventional

products.

We believe that the existing

regulatory framework of USDA
combined with the NIH Guidelines

which are mandatory for all research

grants are adequate and appropriate for

regulating research, development,
testing and evaluation, production, and
application, of these biotechnology

products. Should any new processes or

products be shown to require additional

regulatory measures, USDA will amend
its regulations or will request additional

authority.

IV. Existing Regulatory Framework

A. Overview

The various animal quarantine and
related laws, namely 21 USC 102-105,

111, 114a-114h, 115-130, 134-134h, and
135-135b, provide the authority to

regulate the importation, exportation,

and interstate movement of certain

animals to prevent the introduction and
spread of contagious, infectious, or

communicable diseases of animals or

poultry.

Under authority of various plant

quarantine and related laws, namely 7

USC 147a, 148, 148a-148e, 150aa-jj, 151-

164a, 166-167, and 2801-2813, USDA: (1)

regulates the importation into and
dissemination within the United States

of plant pests, nursery stock, and other

plants and plant products, and any
product or article which may contain a

plant pest at the time of movement, (2)

inspects plants and plant products
offered for export, and (3) issues

permits, promulgates quarantines, and
regulates movement of noxious weeds

* “Memorandum to Heads of Department
Agencies: Guidelines for Research Involving

Recombinant DNA Molecules," October 15, 1979.

into and through the United States or

interstate.

The USDA is responsible for all

veterinary biologies imported into’ the

United States or shipped in interstate

commerce. Pursuant to the Virus-Serum-
Toxin Act (21 USC 151-158), USDA
regulates the movement and/or
production of viruses, sera, toxins, and
analogous products intended for

treatment of animals, and of organisms,
vectors, and products used in research
and evaluation.

Within the framework of the Federal
Meat Inspection Act (21 USC 801 et seq.)

and Poultry Products Inspection Act (21

USC 451 et seq.) USDA regulates the

slaughtering and processing of meat and
meat food products and poultry and
poultry food products derived from
animals which have been administered
drugs, biologies, or pesticides for

experimental testing. These regulations

provide that no animal used in research
involving an experimental biologic

product, drug, or chemical shall be
eligible for slaughter at an official

establishment unless certain conditions

are met. These conditions include

demonstrating that the use of such
biological product, drug, or chemical will

not result in the products of such
animals being adulterated.

In addition to the above mentioned
specific authorities, USDA cooperates

with other federal agencies In

determining the regulatory jurisdiction

of genetically engineered organisms
which fall within the regulatory

jurisdiction of more than one agency. In

this regard, a Memorandum of

Understanding between USDA and EPA,
dated October 3, 1984, defines the

general principles of cooperaticr.

coordination and communication to be
utilized between the two agencies.

Another Memorandum of

Understanding, between USDA and the

Food and Drug Administration,

published in the Federal Register on
June 8, 1982 (47 FR 26458), concerns
resolution of jurisdictional questions

involving animal biologic products.

The attached regulatory matrix lists

the current statutes defining USDA's
oversight of biotechnology processes

and products. Because the statutory

authority of each USDA regulatory

agency is unique, there is a need for an
overall policy statement to harmonize
regulatory activities, eliminate

redundancy, and promote cooperation.

Below are discussed the procedures
required under the Virus-Serum-Toxin
Act of 1913 (21 U.S.C. 151-158), the

Federal Plant Pest Act of May 23, 1957 (7

U.S.C. 150aa-150jj), the Plant Quarantine
Act of August 20, 1912 (7 U.S.C. 151-184,
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1G6, 167), the Organic Act of September

21, 1944 (7 U.S.C. 147a), the Noxious

Weed Act of 1974 (7 U.S.C. 2801 et seq.),

the Federal Seed Act (7 U.S.C. 551 et

seq ), the Plant Variety Act (7 U.S.C.

2321 et seq.), the Federal Meat
Inspection Act (21 U.S.C. 601 et seq.),

and the Poultry Products Inspection Act

(21 U.S.C. 451 et seq.). These are the

authorities USDA expects to be most
relevant to present or potential

developers and producers of agricultural

products of the modem biotechnology.

B. Veterinary Biological Products

Under authority of the Virus-Serum

Toxm Act of 1913 referred to below as

"Vbf Act,” the USDA ha3 regulatory

responsibility over all veterinary

biologies imported into the United

States or shipped or delivered for

shipment interstate. Such products may
not be shipped or delivered for shipment

interstate or imported if they are

worthless, contaminated, dangerous, or

harmful. Products prepared for interstate

shipment must be prepared in a USDA-
licensed establishment under

regulations promulgated by the

Secretary. Those which are imported

into the United States must be imported

under a permit issued by the Secretary.

The pertinent regulations are found in 9

CFR Parts 101 through 117.

Veterinary biological products are

defined in 9 CFR 101.2(w) as “all

viruses, serums, toxins, and analogous

products of natural or synthetic origin,

such as diagnostics, antitoxins,

vaccines, live microorganisms, killed

microorganisms, and the antigenic or

immunizing components of

microorganisms intended for use In the

diagnosis, treatment, or prevention of

diseases of animals."

The licensing provisions are found in

9 CFR 102 of the regulations. A U.S.

Veterinary Biological Product License is

required for each veterinary biological

product authorized to be produced in a

licensed establishment.

Requirements for Product License

The issuance of a product license

requires the satisfactory completion of

the following requirements discussed

below to assure purity, safety, potency,

and efficacy.

1. A detailed "Outline of Production"

that describes all procedures used to

produce each serial of a product must be

prepared and filed with the USDA.
2. To assist in maintaining uniformity

of product, licensees are required to

establish a Master Seed of bacteria,

viruses, or other microorganisms at a

specific passage level to be used as the

source of all seed materials. Master

Seed and each product are tested to
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assure purity, safety, identity, and
immunogenicity as provided in 9 CFR
113.

3. Ingredients of animal origin used in

production must meet accepted

standards of purity and quality. Special

tests for extraneous agents are required

by 9 CFR 113.53 for all materials not

subject to heat sterilization.

4 . Primary cells and cell lines used for

production of Master Seed or vaccine

must be tested in accordance with 9

CFR 113.51 and 113.52, respectively. All

cell substrates must be shown to be free

of bacteria, fungi, mycoplasma, viruses,

and other extraneous agents. Cell lines

must also be characterized and
karyotyped to establish genetic stability

through the maximum number of

passages used for production.

Tumorogenicity and oncogenicity tests

must also be conducted on cell lines if

direct or indirect evidence indicates that

the cell may induce malignancies in the

species for which the product is

intended.

5. Immunogenicity of vaccines must be

supported by statistically valid host

animal immunization and challenge

studies. These studies are conducted

using products produced to represent

minimum levels of antigenic mass as

provided in the filed Outline of

Production. Studies must be designed to

correlate the host animal efficacy of the

reference product with a potency test

that will be used to test each market

serial prior to release. Inactivated

products are correlated with animal

potency tests or quantitative in vitro

procedures. For live vaccines, host

animal immunogenicity tests are

correlated with bacterial counts or virus

titers. Release of live vaccines for

marketing requires a bacterial count or

virus titer sufficiently greater than that

used in the immunogenicity test to

assure that when tested within the

expiration period, each serial and

subserial has at least a bacterial count

two times or a virus titer 10°- 7 greater

than that used in the host animal

immunogenicity test.

6. Firms are also required to

demonstrate their ability to produce

each product in a consistently

satisfactory manner. Three consecutive

satisfactory serials of product must be

produced in accordance with an

approved Outline of Production in

licensed production facilities. Samples

of these serials are forwarded to

National Veterinary Services

Laboratories for prelicense testing to

confirm the manufacturer’s results.

7. Safety of products must be

demonstrated by laboratory and host

animal studies. Tests may also include
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field trials conducted under normal
husbandry conditions.

Upon satisfactory completion of all

requirements, including review and
acceptable of labels, a U.S. Veterinary

Biological Product License may be

issued.

Products Derived From Modem
Biotechnology

Veterinary biological products

prepared using modem biotechnological

procedures such as recombinant DNA,
chemical synthesis, or hybridoma
technology will be treated similarly to

products prepared by conventional

techniques. The unlimited number and
kind of products that may result from
these modem biotechnology procedures

make it impossible to define all

requirements in specific terms. Each
product is evaluated individually to

determine what will be necessary to

establish its purity, safety, potency, and
efficacy. Scientific considerations may
dictate areas of generic concerns or the

use of certain tests for specific

situations. Special assays, preferably

using in vitro methods, may be required

for potency and stability determinations.

Additional tests may be required to

assure safety, especially when live

microorganisms are present in the

biological products.

The Animal and Plant Health
Inspection Service (APHIS) will

continue to avail itself of additional

expertise from the Public Health Service

"Interagency Group to Monitor Vaccine
Development, Production, and Usage.”

This interagency committee will be

utilized to consider potential human
health hazards from the use of

veterinary biological products and to

review issues such as those arising from

the possible use of viruses potentially

pathogenic to man or animals.

In order to provide guidance to

current or prospective manufacturers

employing modem biotechnological

methods, the following discussion of

points likely to be useful is presented.

1. Recombinant DNA-Derived
Products. This technology encompasses
the isolation, characterization, and
insertion of foreign DNA into vectors for

the production of foreign gene products

in suitable expression systems.

The genetic information coding for the

product of interest and other sequences

not indigenous to the host are referred to

as foreign DNA. The specific cloned

nucleotide segment coding for the

desired product or other foreign DNA
segments must be defined in data

supporting each license application.

These data must also include a

description of the source of the DNA,
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the nucleotide sequence, and the

restriction endonuclease digestion map.
A vector is a cloning vehicle which

provides a suitable origin of replication

necessary for production of foreign

DNA. Such replicons may be derived

from plasmids, bacteriophages, or

viruses such as vaccinia, bovine

papillomavirus, adenoviruses, of SV40.

A restriction endonuclease map of the

vector construct describing structural

genes, regulatory or promotor regions,

insert orientation, and a description of

readily detectable phenotypic traits on
host cells will be required as supporting

data.

Production of functional gene

products depends on the efficient

expression of cloned DNA-vector
complexes in suitable host organisms.

Tissue culture cells, bacteria, yeasts,

and other cells may be used as hosts for

replication of vectors. The mechanisms
of transfer, the copy number, and the

physical state of the constructed vector

inside the host cell, integrated or

extrachromosomal, should be described.

USDA's licensing policy for veterinary

biological products derived from

recombinant DNA technology is

evaluated on a product-by-product

basis. USDA requires all licensed

applicants or products derived from
DNA technology to comply with the NIH
Guidelines for research involving

recombinant DNA molecules.

APHIS has executed a Memorandum
of Understanding with the Food and
Drug Administration to resolve

jurisdictional or definitional questions

regarding animal biologic products

subject to the VST Act or as drugs under
the Food, Drug, and Cosmetic Act (21

USC 301 et seq.). This memorandum was
published on June 8, 1982, at 47 FR
26458.

2. Chemically Synthesized Antigens.
When the product consists of chemically
synthesized polypeptides, the

appropriate amino acid sequences will

mimic the antigenic site or epitope found
in the native antigen where one exists.

Supporting data shall include type,

degree, and persistence of the immune
response following administration of the

synthetic peptide. Procedures used to

increase or prolong an antibody
response such as coupling to carrier

proteins or addition of adjuvants, must
also be described.

3. Monoclonal Antibody Products. The
specificity and potency of monoclonal
antibody products will be compared
with that of similar polyclonal antibody
products where appropriate. The
specificity and sensitivity of monoclonal
antibody products must be at least equal
to that of antibody products of

traditional polyclonal nature.

Monoclonal antibody products must

be derived from Master Cell Stocks

which meet the requirements of 9 CFR
113.52. Description of cell cloning

procedures, preparation, and
characterization of cell passages must
also be provided.

The Outline of Production must
provide a description of all processes

including scale-up, ascites fluid or cell

culture supernatant preparation,

purification, concentration, and
inactivation. Mouse colonies must be
screened to demonstrate freedom from
adventitious agents, especially those

detected by the mouse antibody
production (MAPJ test If the MAP test

discloses the presence of adventitious

agents, the product shall not be released

unless inactivation procedures approved
by Veterinary Services have been
performed.

4. Master Seeds. Bacterial or viral

seed stocks used to prepare veterinary

biological products must meet
established procedures used to certify

Master Seeds for biological products (9

CFR 101.7).

The Master Seed for recombinant
DNA derived products may consist of a

plasmid or virus carrying the inserted

gene. This constructed plasmid is then
introduced into the appropriate

eukaryotic or prokaryotic expression

system selected for vaccine production.

Genomic DNA may also be transfected

directly into a variety of mammalian
cells. Alternatively, in such cases, the

stable transfected cell could be
considered as the Master Seed.
The establishment of a Master Seed of

constructed plasmids or transferred

cells requires submission of background
information concerning the recombinant
DNA procedures used to isolate, purify,

and identify genetic material from one
source and the modification used for

Insertion of this material into a new
host. Data from cloning, isolation,

proliferation, and selection of

genetically unique cells would be
retained by licensed applicants.

Tissue culture-propagated cells.from
vertebrate animals used for vector

propagation and antigen production
must meet the requirements of 9 CFR
113.51 or 113.52.

If a Master Seed has been accepted by
Veterinary Services for use in a licensed

product, further genetic modifications

may be approved with reduced
requirements for additional host animal
efficacy studies.

Product and Serial Release

Each Outline of Production shall be
prepared in accordance with 9 CFR
114.9. Outlines must include procedures
to ensure consistency in production and

recovery of specific antigenic material.

Recovery procedures must include

removal or excessive antibiotic levels (9

CFR 114.10] and undesirable

fermentation byproducts such as

excessive levels of bacterial endotoxins.
Serial release tests for purity, safety,

and potency with appropriate

techniques will be required.

Pursuant to the Act of February 2,

1903, (21 USC 111), USDA has authority

to make such regulations and take such
measures as may be deemed proper to

prevent the introduction or

dissemination of the contagion of any
contagious, infectious, or communicable
disease of animals and/or live poultry

from a foreign country into the United
States or from one State or territory of

the United States or the District of

Columbia. Under this authority and the

VST Act, the importation into the United
States or interstate shipment of

organisms and vectors is regulated
under Title 9, Code of Federal
Regulations, 9 CFR Part 122. Organisms
and vectors are defined in 9 CFR 122.1

as entities which may introduce or

disseminate any contagious or infectious

disease of animals. Such substances
may not be shipped interstate or

imported without a permit. Permit
applications must provide a complete
description of the substances, intended
use, location of the permittee, and
safeguards to be observed. When
appropriate, a review is conducted by
the Administrator's Parent Committee
on Organisms and Vectors. Members of

this committee have wide expertise in

evaluating safety. Clearance may also

require testing in high security facilities

at the Veterinary Services Foreign
Animal Disease Diagnostic Laboratory,

Plum Island, New York.

C. Plants and Plant Products

Pursuant to authority granted by the

Federal Plant Pest Act of May 23, 1957,

as amended (7 USC 150 aa through 150

jj), and the Plant Quarantine Act of

August 20, 1912, as amended (7 USC 151

through 164, 166, and 167), USDA has
regulatory authority over the movement
into and through the United States of

plants, plant products, plant pests, and
any product or article which may
contain a plant pest at the time of

movement. These articles are regulated

in order to prevent the introduction,

spread or establishment of plant pests

new to or not widely prevalent in the

United States. The regulations

implementing this statutory authority

are found in 7 CFR Parts 300 through
339.

The Federal Plant Pest Act and the

Plant Quarantine Act would be
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applicable to the movement of plants,

plant products, and other articles and
plant pests developed through

biotechnological processes if such

plants, plant products, other articles, or

plant pests present a risk of plant pest

introduction, spread, or establishment.

“Plant Pest," as defined by statute,

means any living stage of any insects,

mites, nematodes, slugs, snails,

protozoa, or other invertebrate animals,

bacteria, fungi, other parasitic plants or

reproductive parts thereof, viruses, or

any organisms similar to or allied with

any of the foregoing, or any infectious

substances, which can directly or

indirectly injure or cause disease or

damage in any plants or parts thereof, of

any processed, manufactured, or other

products of plants (7 U.S.C. 150aa(c)).

"Movement," as defined by statute,

means to ship, deposit for transmission

in the mail, otherwise offer for shipment,

offer for entry, import, receive for

transportation, carry, or otherwise

transport or move, or allow to be moved,

by mail or otherwise (7 U.S.C. 150aa(g)).

The following discussion describes

the current requirements with regard to

the movement into and through the

United States of plants, plant products,

plant pests, and other articles regulated

by the Federal Plant Pest Act and the

Plant Quarantine Act. In this regard,

plant pests are discussed separately

from plants, plant products, and other

articles which may contain plant pests.

Plants, Plant Products and Other

Articles

All nursery stock is prohibited from

movement into the United States unless

such movement is authorized under a

permit issued by USDA (7 U.S.C. 154).

“Nursery stock" is defined to mean all

field-grown florists' stock, trees, shrubs,

vines, cuttings, grafts, scions, buds, fruit

pits, and other seeds of fruit and
ornamental trees or shrubs, and other

plants and plant products for

propagation, except field, vegetable, and
flower seeds, bedding plants, and other

herbaceous plants, bulbs, and roots (7

U.S.C. 159).

Additionally, USDA restricts through

a permit system the importation of

plants and plant products not included

in the definition of nursery stock when it

is determined that the unrestricted

importation may result in the entry into

the United States of injurious plant

diseases or insect pests (7 U.S.C. 150).

The entry status of many plants and
plant products, and permit requirements

have already been determined and are

reflected in the regulations.

The determination of whether to issue

a permit allowing the importation of

plants, plant products and certain other
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articles, the conditions that must be met
prior to entry and distribution of such
plants, plant products and other articles

throughout the United States is made
after an evaluation of the pest risk

associated with these plants and plant

products.

In the evaluation process,

computerized data of plant pests and
diseases known to occur worldwide and
a literature search of plant pest6 and
diseases associated with the plants,

plant products or other articles

requested to be imported are conducted
to determine:

• What plant pests or diseases are

known to infest, infect, or to be carried

by such requested plant, plant product,

or other articles;

• Whether such plant pests or

diseases are new to or not widely
prevalent (i.e., “exotic” plant pests or

diseases) in the United States; and
• Whether such plant pests or

diseases are found to exist in the

country where such a plant, plant

product, or article is to be exported

from.

If it is determined that there is a plant

pest or disease in the country of export

which is associated with the plant, plant

product, or article to be imported, and
the pest or disease is exotic, a

determination is made as to whether the

plant, plant product, or article can be

inspected, treated or otherwise handled

to ensure that the plant plant product,

or article can enter the United States

without risk of introducing or

establishing the exotic plant pest or

disease. If such treatments or

procedures exist, they are imposed as

conditions of entry and specified in the

permit and regulations. If there are no
conditions that can be imposed which
are known to be effective to adequately

ensure that the exotic plant pest or

disease will not be introduced or

established, the plant product or article

is prohibited entry into the United

States.

In addition to determining the

conditions of entry for admissible

plants, plant products, or other articles,

USDA Inspects incoming plants, plant

products, and articles that may be

carrying plant pests to determine if such

shipments are, free of exotic plant pest

and diseases and if all of the conditions

of importation have been met. If exotic

plant pests or diseases are found in the

shipment, the shipment is treated if a

treatment is available that will be

effective in destroying the exotic plant

pest or disease, or the shipment is

reexported, or the plant and plant

products are destroyed under

supervision by USDA. In addition,

certain propagative plants and plant
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products are required to be grown under
post-entry quarantine on the premises of

the importer for a specified time under
specified conditions (7 CFR 319.37-7).

This is done in order to detect certain

exotic plant diseases which, because of

their nature, could not be detected upon
inspection at the port of entry at time of

importation.

Further, USDA is authorized and
directed to quarantine any State,

Territory, District of the United States,

or any portion thereof, when it is

determined that such quarantine is

necessary to prevent the spread of an
exotic plant pest or disease (7 U.S.C.

161). Thereafter, it is unlawful to move
any nursery stock or other plant, plant

product, or other article capable of

transmitting the exotic plant pest or

disease except in a manner or method or

under conditions prescribed in USDA (7

U.S.C. 161).

Plant Pests

Section 150bb(a) of the Federal Plant

Pest Act (7 U.S.C. 150bb{a)), in pertinent

part; prohibits the movement of any
plant pest from a foreign country into or

through the United States or interstate

unless such movement is authorized

under a permit issued by USDA and is

in accordance with such conditions as

may be prescribed in the permit USDA
issues permits for the movement of plant

pests for experimental or scientific

purposes only.

Each request to issue a permit for the

movement of plant pests is evaluated to

determine what, if any, safeguards can

be imposed which would allow the

movement of the plant pest without risk

that the plant pest would be

disseminated. Permits for the movement
of plant pests are denied when, in the

opinion of USDA, such movement would
involve a danger of dissemination of

such pest (7 U.S.C. 150bb(b)).

In determining the safeguards

necessary to prevent the dissemination

of a plant pest, the following factors are

considered:

• The plant pest species of the plant

pest;

• The known distribution of the plant

pest;

• The known or potential economic or

environmental consequences should the

plant pest become established;

• The colonization potential of the

plant pest should there be an accidental

release;

• The location of the proposed test

facility in relation to the host plants of

the plant pest;

• Alternative locations for conducting

research;
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• Mow the particular race or strain of

tne plant pest to be studied interacts

with the race or strain of the plant pest

that might be found in the area where

the test facility is located;

• Whether the value of the

information to be obtained from the

research outweighs the risk associated

with plant pest dissemination;

• Whether alternate and less harmful

plant pests could be utilized to obtain

the desired research information;

• The mobility and host range of the

pest; and
• Availability of effective irradiation

procedures or materials in the event of

an accidental escape of the pest.

Further, individuals receiving a permit

are required to enter into an agreement

with USDA stating that they will abide

by all conditions imposed by USDA
regarding testing, use, and disposal of

the plant pest.

Noxious Weeds

In addition to regulating the

movement of plants, plant products, and
other articles, and plant pests to prevent

the introduction or establishment of

exotic plant pests, USDA has authority,

pursuant to the Noxious Weed Act (7

USC 2801 through 2812), to regulate the

importation or movement interstate of

noxious weeds.

"Noxious weed” is defined by statute

to mean any living stage (including but

not limited to, seeds and reproductive

parts) of any parasitic or other plant of a

kind, or subdivision of a kind, which is a

foreign origin, is new to or not widely
prevalent in the United States, and can
directly or indirectly injure crops, other

useful plants, livestock, or poultry or

other interests of agriculture, including

irrigation, or navigation or the fish or

wildlife resources of the Untied States

or the public health.

USDA regulates the importation of

noxious weeds through a permit system
similar to that established and discussed

above for plant pests. Regulations in 7

CFR Part 360 designates plants as

noxious weed3 and establishes

procedures for obtaining an import

permit.

As previously discussed, the

movement into or through the United
States of plants, plant products, other

articles capable of carrying plant pests,

and plant pests derived from techniques

of biotechnology would be regulated by
USDA as described above if it Is

determined that such plants, plant

products, other articles, or plant pests

present a risk of introducing or

establishing exotic plant pests in the

United States. The following examples
illustrate this point.
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Nitrogen Fixing. Bacteria of the genus

Rhizobium have been found to be

beneficial to legume plants because they

make available to the legume plant an

increased amount of nitrogen, important

to the growth and development of the

plant. Currently, experimentation is

being to see if Rhizobium can be

genetically altered so that it can be

introdued in com and certain other non-

legume plants and thereby make
available to these plants increased

amounts of usable nitrogen. However,
one negative effect of Rhizobium is that

some strains have been shown to

product an undesirable yellowing on
plants.

To the extent that strains of

Rhizobium are commercially

manufactured and distributed, their

movement into or through the United

States would be regulated by USDA as

described above to prevent the

movement of undesirable strains.

Ice nucleation negative bacteria. The
bacterium Pseudomonas syringae,

currently used in ice nucleation research

and product development, is a plant

pathogen. This disease agent can cause

leaf spotting, shoot wilting, and/or
blossom drop in a wide spectrum of

crops, including stone and pome fruits,

citrus, various grasses, lilac, string

beans and lima beans. These bacteria

are also residents on non-host plants,

and, as such, exist on a wide spectrum
of non host plants without causing

disease. As residents on plants, they

foster the development of ice crystals at

32' F. Pseudomonas syringae bacteria

has been biotechnologically engineered

so that it does not promote ice crystal

formation until 27' F. or lower. These
biotechnologically manufactured
bacteria are known as ice nucleation

negative bacteria. If non host plants are

sprayed with ice nucleation negative

bacteria early in the plants' growth, the

bacteria occupies sites that would have
been occupied by naturally occurring ice

nucleation positive bacteria without

causing any of the harmful effects found
on host plants. This procedure delays

frost damage on sprayed plants until the

temperature falls to 27' F., thus

extending the growing season 2 to 4

weeks and increasing yields.

Since Pseudomonas syringae bacteria

are plant pathogens, whether
biotechnologically engineered or not, its

movement into or through the United

States would be regulated by USDA as

described above.

Detection and Responses to Prevent

Establishment of Plant Pests in the

United States

In addition to the authority discussed
above regarding regulating the

31, 1984 / Notices

movement of plants, plant products,

other articles capable of carrying plant

pests, and plant pests to prevent the

introduction and establishment of exotic

plant pests in the United States, USDA
also has authority, experience and
elaborate procedures established to

detect, suppress, and eradicate exotic

plant pests should they be introduced or

established in the United States.

USDA has authority to declare an
extraordinary emergency and take

certain regulatory action affecting

intrastate commerce (7 U.S.C. 150 dd(b)).

The declaration of an extraordinary

emergency authorizes the Secretary of

Agriculture, after determining that

measures being taken by the State are

inadequate, to (1) seize, quarantine,

treat apply other remedial measures to,

destroy, or otherwise dispose of, in such
a manner as the Secretary deems
appropriate, any product or article of

any character whatsoever, or means of

conveyance which the Secretary has
reason to believe is infested by, or

contains an exotic plant pest; and (2)

quarantine, treat, or apply other

remedial measures to, in such a manner
as the Secretary deems appropriate, any
premises, including articles on such

premises, which the Secretary has
reason to believe are infested or

infected by an exotic plant pest.

Pursuant to the Organic Act of

September 21, 1944 (7 U.S.C. 147a),

USDA is authorized to cooperate with

States or political subdivisions thereof,

farmers’ associations and similar

organizations, and individuals to carry

out operations or measures to detect,

eradicate, suppress, control, or to

prevent or retard the spread of plant

pests. Utilizing this authority, USDA, in

conjunction with its cooperators, has an
extensive system for detecting and
controlling exotic plant pests and
diseases. Procedures are established for

communicating, reporting, planning, and
managing such exotic plant pests or

disease.

When any unusual or significant

damage to a crop is observed, a

determination is made whether the

cause is due to an exotic plant pest If a

determination is made that an exotic

plant pest is present in the United

Slates, appropriate federal and state

regulatory officials, industry, and the

general public are alerted. USDA and its

cooperators conduct nursery and field

inspections, provide survey

coordinators, conduct past surveys to

assess the extent of the plant pest

infestation, and provide electronic

communication which is distributed

among all offices involved in the survey
and detection efforts.
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Once a new plant pest or disease is

identified, a search of the literature is

conducted and data from specialists is

compiled. Once the plant pest surveys

are completed to determine whether a

plant pest population is established, the

extent of the population, and the degree

of damage done or which would be done
to agriculture, a plan is developed for

managing the plant pest This plan may
include regulatory action, eradication,

control, suppression, or other activities

which may be implemented by USDA
and its cooperators.

To the extent that biotechnology

results in the development of a plant

pest which is released into the

environment, USDA would apply these

established detection, suppression, or

eradication procedures.

USDA is mandated by statute to

impose the least drastic action adequate

to prevent the dissemination of plant

pests new to or not theretofore known to

be widely prevalent or distributed

within and throughout the United States.

This mandate would be applicable to

the regulation of plants, plant products

or articles capable of carrying plant

pests, and plant pests developed through

biotechnology.

Other Oversight Mechanisms

Any plant or associated

microorganisms that are developed to

the point of commercialization, and in

whkdt recombinant DNA techniques

have been used, will be licensed,

certified, or otherwise treated by USDA
or state authorities in the same manner
as organisms developed by conventional

methodologies. A mechanism already

exists for the development and
evaluation of new crop varieties and
associated microorganisms. This

mechanism can easily accomodate
biotechnology-derived organisms

developed by both the public and
private sectors. Relevant oversight

mechanisms includes, at the national

level, the National Germplasm Advisory

Board (NGAB), crop advisory

committees of NGAB for each crop

species, and the national voluntary

registration system for new varieties

under the Plant Variety Protection Act (7

U.S.C. 2321 et seq.) and Patent and

Trademark Law (35 U.S.C. 1 et seq). At

the state level, oversight mechanisms
include local breeders’ release boards,

state official and trademark variety

testing, and state seed certification

agencies.

Currently, the USDA utilizes the

ARRC, in an advisory capacity, for

scientific review of genetically

engineered plants and associated

microorganisms to be released for

research, field tests, and commercial

purposes. The ARRC provides scientific

evaluation of the impact of the release

of these plants into the agricultural

research environment. The scientific

advisory review uses the NIH guidelines

as the basis for evaluation. The
continued use of this mechanism
depends on its long term applicability to

regulatory oversight needs. Once the

biotechnology regulatory needs become
fully known, further consideration will

be made concerning the ARRC's
continuing participation in the impact

review prpcess.

D. Seeds

The Federal Seed Act (“FSA" 7 U.S.C.

1551 et seqp defines USDA regulatory

authority over the importation and
interstate shipment of agricultural and
vegetable seeds. It does not apply to the

production or intrastate distribution of

seeds or to seeds other than agricultural

or vegetable seeds ("agricultural seeds”

are grass, forage, and field crop seeds).

The FSA prohibits interstate shipment

of seed that contains noxious weed
seeds at levels in violation of the laws of

the state of destination or in excess of

levels allowed by the Secretary of

Agriculture. This provision applies

primarily to seed adulterated with

noxious weed seed. In a few instances,

however, states have determined that a

particular variety of agricultural or

vegetable seed is itself a noxious weed.

In these instances, FSA prohibits the

interstate shipment of the seed into

those states. The FSA also allows the

Secretary to prohibit the importation of

agricultural and vegetable seed which is

adulterated with noxious weed seed or

which is unfit for seeding purposes.

The authority granted to the Secretary

by the FSA to prohibit the interstate

shipment or importation of seeds which

are found to be detrimental to the

agricultural interests of the United

States applies to seeds genetically

engineered with the modem
biotechnology to the same extent as any

other seeds.

E. Meat and Poultry Products

The Food Safety and Inspection

Service (FSIS) is responsible for

assuring the safety, wholesomeness, and

proper labeling of food products

prepared from domestic livestock and

poultry.

Although FSIS has no statutory

provisions or regulations that address

biotechnology directly, the laws and

regulations under which the agency

operates provide inspection authority to

determine the safety and
wholesomeness of animals that are

slaughtered for human food. FSIS is

required by statute to inspect cattle,

sheep, swine, goats, equines, poultry,

and food products prepared from them
which are intended for use as human
food to assure that they are wholesome,
not adulterated, and properly labeled,

marked, and packaged. Congress has
conferred the authority to conduct these

inspections to FSIS under the Federal
Meat Inspection Act (FMIA) and the

Poultry Products Inspection Act (PPLA).

Inspection under these statutes is

mandatory. The cost of inspection,

except for overtime and holiday

inspection, is required to be borne by
the United States. Food, animals, and
animal products other than those

covered under the FMIA and PPLA may
be inspected under a voluntary,

reimbursable inspection program
established under the Agricultural

Marketing act of 1946.

Within the framework of food safety

statutes, FSIS has developed regulations

for research on experimental animals
that are administered animal drugs,

biologies, and pesticides (9 CFR 309.17

and 381.75). These regulations state that

no animal used in any research

investigation involving an experimental
biological product drug, or chemical
shall be eligible for slaughter at an
official establishment unless certain

conditions are met. These conditions

include any of several different ways of

demonstrating that the use of such
biological product drug, or chemical will

not result in the products of such

animals being adulterated.

Products Subject to Review. FSIS
anticipated that many food animals

which are subject to the new techniques

of modern biotechnology will not differ

substantially in appearance, behavior,

or general health from currently

inspected cattle, sheep, swine, goats,

equines, and poultry. Providing that such

living product* of biotechnology can be
shown not to be adulterated, they would
be subject to the same inspection

procedures and regulations as

traditionally inspected food animals.

FSIS is aware that some genetically

engineered animals, such as chimeras

and some hybrids, may differ

substantially from animals that are

currently inspected under the FMLA ana
PPIA. If such animals are ever intended

for use as human food and are presented

for inspection at an official

establishment, a decision would have to

be made as to whether such animals

were covered under the FMLA of PPLA,

and if not, whether FMLA or PPIA
should be amended to require

mandatory inspection of such animals

and their products.

Implementation ofReview Authority.

FSIS's approach toward the safety
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review of food animals resulting from

the techniques of modem biotechnology

consists, in general, of two phases. The
first, an experimental phase, focuses on

the experimental aspects of vector

administration, gene transfer and gene

expression. Since vectors used in animal

genetic engineering may be considered

as either animal drugs or animal

biologies, their administration to food

animals would be covered under the

current regulations on experimental

animals (9 CFR 309.17 and 381.75). The
requirement that an animal carcass

intended for use as human food not be

adulterated may require that certain

phenotypic and/or biochemical

parameters not be exceeded before the

animal can be slaughtered for human
food. Depending of future developments,

USDA may amend the research animal

regulations to provide assurance that

the products of animals genetically

engineered by certain techniques are not

adulterated. The second phase of FSIS's

regulatory approach, a commercial

phase, would be carried out under

existing regulations (9 CFR 301 through

381) and would be product oriented,

focusing on commercial development,

food production. Inspection and
labeling.

Additional Considerations

The manner in which regulations for

biotechnology are implemented in the

United States will have a direct impact
on the competitiveness of U.S. producers

in both domestic and world markets.

Inconsistent or duplicative domestic
regulation will put U.S. producers at a

competitive disadvantage. Certification

systems which favor domestic products,

if adopted by our trading partners, will

create substantial nontariff barriers to

trade and block market access.

Therefore, during the development of the

U.S. regulatory procedures for

biotechnology products, attention is

being paid to the need for achieving

consistency in national regulation and
international harmonization. With
respect to international harmonization,

the U.S. is seeking to promote sicentific

cooperation, mutual understanding of

regulatory approaches and international

agreement on a range of common
technical problems such as the

development of consistent test

guidelines, laboratory practices and
principles for assessing potential risks.

In achieving national consistency and
international harmonization, regulatory

decisions can be made in a socially

responsible manner, protecting human
health and the environment, while
allowing U.S. producers to remain
competitive.
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Summary

In summary, USDA anticipates that

agriculture and forestry products

developed by modem biotechnology will

not differ fundamentally from

conventional products. USDA believes

that its existing regulatory framework,

combined with the mandatory NIH
Guidelines applicable to all research

grants, is adequate and appropriate for

regulating research, development,

testing and evaluation, production, and
application of these biotechnology

products. The Department will,

however, constantly reevaluate its

regulatory position as the state of the art

of biotechnology evolves. USDA will use

a formal and logical process to ensure

the continual integration of safety

concepts and other principles for the

evaluation of biotechnological processes

and products in agriculture and forestry

for licensing and granting of permits.

Should any new processes or products

be shown to require additional

regulatory measures, USDA will amend
its regulations or will request additional

authority.

Scientific Advisory Mechanism

Regulatory decisions must be solidly

based on the best available science. The
expansion of commercial applications of

biotechnology across many fields is a

direct outgrowth of-a continuously*

growing science base which draws upon
the most fundamental understanding of

molecular biology. Scientific assessment
of risks associated with biotechnological

innovation must draw heavily upon that

sophisticated and changing body of

knowledge. To supplement agency staff

in this essential endeavor, the Cabinet
Council Working Group recommends
establishment of an independent
scientific review mechanism, a two-

tiered advisory structure consisting

principally of distinguished scientists

selected by each of five federal

agencies: EPA, FDA, USDA, NIH, and
NSF.
The National Institutes of Health

Recombinant DNA Advisory Committee
(RAC), established in 1974, has
performed well in providing scientific

assessment of recombinant DNA
research proposals submitted from
institutions that receive federal funding
and has reviewed on a voluntary basis
experimental protocols submitted by
industry. The current scientific review
apparatus is, however, not designed to

respond to all the scientific issues

surrounding commercialization of

biotechnology including the health and
broad environmental effects of new
commercial processes and products.

Hence, the Working Group believes an
expanded, coordinated scientific

advisory structure is necessary to meet
the increased and varied demands for

scientific evaluation created by the

needs of modem biotechnology.

The objectives to be served by the

proposed scientific advisory mechanism
are:

• To provide expert advice on
scientific issues related to the approval
of biotechnology products and research
applications;

• To provide a coordinating forum for

addressing scientific problems, sharing

information, and for consensus building;
• To promote consistency in the

development of agencies’ review
procedures and assessments;

• To promote continuing cooperation

among Federal agencies on emerging
scientific issues;

• To identify gaps in knowledge.
To accomplish these goals, a two-

tiered structure composed of five

agency-based scientific advisory

committees under a coordinating parent

board is proposed.
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The Agency-Based Scientific Advisory
Committees

The scientific advisory committees
will provide detailed scientific review oT

individual applications or issues that

have been submitted to them by federal

agencies. Five agencies (EPA, FDA,
USDA, NIH, NSF) will sponsor these

committees, which will be composed
principally of members of the scientific

community who possess demonstrated,

recognized expertises in disciplines

related to biotechnology. The NIH RAC
will continue to serve as the scientific

advisory committee for biomedical

research, operating under procedures
specified by the NIH Guidelines for

Research Involving Recombinant DNA
Molecules. The National Science

Foundation will establish and operate a

scientific advisory committee to

examine the potential effects of

environmentally related basic research

in biotechnology. That committee will

examine questions arising from projects

supported by NSF and any other

research sponsors requesting its

assistance. The activities of the NSF
committee will build on the strong

ecology and ecosystems research

program currently operated by NSF. The
committees chartered by FDA. USDA.
and EPA will address mainly

commerical applications.

Each agency will promptly send to its

advisory committee a summary of each
application relating to recombinant
RNA, recombinant DNA, or cell fusion

submitted to it for funding or

administrative review, regardless of

whether the agency is requesting a

scientific review. The advisory

committees may decline to receive

summaries, or to review, an individual

proposal or class of proposals; for

example, the NIH RAC has established

guidelines which exempt from review
some classes of experiments involving

recombinant DNA molecules. Any
agency of the federal government may
request one or more of the scientific

advisory committees to review its

applications. The parent Biotechnology

Science Board may also request that an
agency direct its scientific advisory

committee to review an application. Any
applicant may submit to the head of the

appropriate agency a request that its

advisory committee review an

application.

When a review is completed, the

committee will submit its report to the

agency that requested the review. It will

also send a copy of the report, redacted

to delete confidential business

information and supplemented with

such additional nonproprietary

information as is necessary to
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appreciate the scientific significance of
the report, to the parent board for

review and comment.
All applications and committee

reports containing proprietary

information will be protected for

confidentiality in accordance with the

procedures-of the individual agencies
requesting scientific review. All

procedures will be consistent with
agency security procedures, conflict of
interest and advisory committee rules,

and time constraints.

The Biotechnology Science Board

The parent board will be chartered by
the Department of Health and Human
Services and will report to the Assistant
Secretary for Health. The membership
will include two members from each
agency-based scientific advisory
committee (described above). The board
will:

• Receive from each agency a summary of

each application relating to recombinant
RNA, recombinant DNA, or cell fusion

which is submitted to one of the agency-
based scientific advisory committees; and.

may make a request to the submitting
agency that another committee or the

parent board itself undertake a review of a

specific proposal or classes of proposals.
• Review committee reports, redacted and
supplemented as stated above.

• Evaluate review procedures set by the

agency-based scientific advisory
committees.

• Conduct analyses of broad scientific issues

involving rRNA, rDNA, or cell fusion and
other processes as needed.

• Develop generic scientific guidelines that

can be applied to similar, recurring

applications.

• Provide a forum for public concerns.

The board will operate under the time

and confidentiality constraints set by
the individual agencies; all

recommendations of the parent board
will be advisor to the committee and/or
agency requesting review; and its

charter would be subject to renewal
after two years.

.Glossary of Terms

These definitions are meant to assist

the reader. They are not to be

considered binding legally on any
Federal agency or nonFederal

organization.

Animal: Multicellular organism
composed of eukaryotic cells with

ingestive nutrition and lacking rigid cell

walls and photosynthetic ability;

members include coelenterates.

flatworms, molluscs, segmented worms,
arthropods, echinoderms. and
vertebrates.

Antibody: A protein (immuinoglobin)

produced by humans or higher animals
in repsonse to exposure to a specific

antigen and characterized by specific
reactivity with its complementary
antigen. (See also monoclonal
antibodies.)

Antigen: A substance, usually a
protein or carbohydrate which, when
introduced in the body of a human or
higher animal, stimulates the production
of an antibody that will react

specifically with it.

Antiserum: Blood serum containing
antibodies from animals that have been
innoculated with an antigen. When
administered to other animals or

humans, antiserum produces passive
immunity.

Artificial selection: Techniques
imposed on populations of organisms to

favor the growth or multiplication of a

particular organism.

Attenuated vaccine: Whole,
pathogenic organisms that are treated
with chemical, radioactive, or other
means to render them incapable of

producing infection. Attenuated
vaccines are injected into the host
which then produces protective

antibodies against the pathogen to

protect against disease.

Bacteria: Any of a large group of

microscopic or submicroscopic,

prokaryotic organisms having round,

rodlike, spiral or filamentous, unicellular

or noncellular bodies that are often

aggregated into colonies, are enclosed
by a cell wall or membrane, and lack

fully differentiated nuclei. Bacteria may
exist as free living organisms in soil,

water, organic matter, or as parasites in

the live bodies of plants, animals and
other microorganisms.

Biological control agent: Any living

organism supplied to or introduced into

the environment to control the

population or biological activities of

another life form.

Biological product: A virus,

therapeutic serum, toxin, antitoxin,

vaccine, blood, blood component or

derivative, allergenic product, or

analogous product used for the

prevention, treatment or cure of

diseases or injuries. (Same as biological

drug.) (For FDA's regulatory definition,

see 21 CFR 600.3(h): for USDA's. see 9

CFR 101.2(w).)

Biological response modifier: Generic
term for hormones, neuroactive

compounds, and immunoactive
compounds that act at the cellular level:

many are possible targets for production

with biotechnology.

Biologies: Vaccines, therapeutic

serums, toxoids, antitoxins, and
analogous biological products used to

induce immunity to infectious diseases

or harmful substances of biological

origin.
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Biotechnology: Biotechnology is the

application of biological systems and

organisms to technical and industrial

processes.

Cell conjugation: The one-way
transfer of DNA between bacteria in

cellular contact.

Cell fusion: Formation of a single

hybrid cell with nuclei and cytoplasm

from different cells.

Cell line: Cell that acquires the ability

to multiply indefinitely in vitro.

Cell microencapsulation: Techniques

using liposomes to entrap and then

transfer nucleic acids into cells.

Cell microinjection: A technique in

which nucleic acids are injected into a

cell.

Chemical synthesis of nucleic acids:

In vitro techniques used to synthesize

nucleic acids from simpler molecules

without mediation by organisms.

Clinical trial: One of the stages in the

collection of data for approval of

pharmaceuticals, where the drug is

tested in humans. (For FDA's regulatory

definition, see 21 CFR 50.3(c) or

56.102(c).)

Clone: A group of genetically identical

cells or organisms produced asexually

from a common ancestor.

Coding sequence: The region of a gene

(DNA) that encodes the amino acid

sequence of a protein,

Diagnostic products: Products that

recognize molecules associated with

disease or other biologic conditions of

man or animals and are used to

diagnose these conditions.

Drug: Any chemical compound that

may be administered to humans or

animals as an aid in the treatment of

disease (For FDA'a regulatory definition,

see 21 U.S.C. 321 (g).)

Enzyme

:

Any of a group of catalytic

proteins that are produced by living

cells and that mediate or promote the

chemical process of life without

themselves being altered or destroyed.

Escherichia coli (E coli): A species of

bacteria that inhabits the intestional

tract of most vertebrates. Some strains

are pathogenic to humans and animals.

Many nonpathogenic strains are used
experimentally as hosts for rDNA.
Eukaryote: A cell or organism with

membrane-bound, structurally discrete

nuclei and well developed cell

organelles. Eukaryotes include plants,

animals, fungi and protists. (Compare
prokaryote.)

Exons: Any segment of an interrupted

gene that is represented in the mature
RNA product.

Fermentation: The decomposition of

complex molecules under the influence

of ferments or enzymes. Fermentation is

used in various industrial processes for

the manufacture of products such as
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alcohols, acids, and cheese by the action

of yeasts, molds and bacteria.

Food additivie (orfood ingredient): A
substance that becomes a component of

food or affects the characteristics of

food and, as such, is regulated by the

U.S. Food and Drug Administration. (For

FDA's regulatory definition, see 21

U.S.C. 321(s).)

Fungus: Primarily multinucleate

organism with eukaryotic nuclei in

walled mycelium, absorptive nutrition,

and lacking photo-synthetic ability.

Gene: The basic unit of heredity; an
ordered sequence of nucleotide bases,

comprising a segment of DNA. A gene

contains the sequence of DNA that

encodes one polyeptide chain (via

RNA).
Gene pooh Total genetic information

possessed by a population whose
members naturally exchange genetic

information.

Gene therapy: The insertion of a gene
into a patient in a way that it corrects a

genetic defect.

Gene transfer: The use of genetic or

physical manipulation to introduce

foreign genes into host cells to achieve

desired characteristics in progeny.

Genetic engineering: A technology

used to alter the hereditary apparatus of

a living cell so that the cell can produce
more or different chemicals or perform

completely new functions. These altered

cells are then used in industrial

production.

Genetic material: DNA, genes,

chromosomes which constitute an

organism's hereditary material; RNA in

certain viruses.

Genome: The basic chromosome set of

an organism or the sum total of its

genes. The total complement of DNA of

a cell carrying the blueprint for

organization and function.

Genotype: The genetic constitution of

an individual or group.

Germplasm: The total genetic

variability available to an organism,

represented by the pool of germ cells or

seed.

Host-vector system: Compatible
combinations of host (e.g., bacterium)

and vector (e.g., plasmid) that allow

stable introduction of foreign DNA into

cells.

Hybrid: The offspring genetically

dissimilar parents (e.g., a new variety of

plant or animal that results from cross-

breeding two different existing varieties,

a cell derived from two different

cultured cell lines that have fused).

Hybridoma: Product of fusion

between myeloma cell (which divides

continuously in culture and is

''immortal") and lymphocyte (antibody-

producing cell); the resulting cell grows
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in culture and produces monoclonal
antibodies.

Intron: A non-coding segment of the

DNA of a gene that is removed from the

transcribed RNA of cells in higher

organisms before translation.

Medical Device: An instrument or

apparatus (including an in vitro reagent

such as MAbs) intended for use in the

diagnosis or treatment of a disease or

other condition and which does not

achieve its intended purpose through

chemical action within or on the body.
(For FDA's regulatory definition, see 21

U.S.C. 321(h).)

Microorganism: An organism that is a

fungus, prokaryote, protist, or virus.

Monoclonal antibodies (MAbs):
Homogeneous antibodies derived from a

single clone of cells; MAbs recognize

only one chemical structure. MAbs are

useful in a variety of industrial and
medical capabilities since they are

easily produced in large quantities and
have remarkable specificity.

Monoclonal antibody technology: The
use of hybridoma3 that produce
monoclonal antibodies for a variety of

purposes. Hybridomas are maintained in

cell culture or, on a large scale, as

tumors (ascites) in mice.

Mutagenesis: The induction of

mutation in the genetic materials of an
organism; researchers may use physical

or chemical means to cause mutations

that improve the production capabilities

of organisms.

Mutant An organism with one or

more DNA mutations, making its genetic

function or structure different from that

of a corresponding wild-type organism.

Mutation: A permanent inheritable

change in a DNA sequence or

chromosome.
New Drugs: Those not recognized by

qualified experts as safe and effective.

(For FDA’s regulatory definition, see 21

USC 321(p).)

Non-indigenous organism: Naturally

occurring organisms placed in

environments where they are not native.

Nucleic Acid: Linear polymer
consisting of purines or pyrimidine

bases bound to a ribose sugar (RNA) or

a deoxyribose sugar (DNA) which is in

turn bound to a phosphate group.

Organism: Any biological entity,

cellular or noncellular, with capacity for

self-perpetuation and response to

evolutionary forces: includes plants,

animals, fungi, protists, prokaryotes, and
viruses.

Peptide: A linear polymer of amino
acids. A polymer of numerous amino
acids is called a polypeptide.

Polypeptides may be grouped by
function, such as “neuroactive”

polypeptides.
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Pesticide: (a) any substance or

mixture of substances intended for

preventing, destroying, repelling or

mitigating any pest, and (b) any
substance or mixture of substances

intended for use as a plant regulator,

defoliant, or desiccant (FIFRA, section

2(U)J.

Pharmaceuticals: Products intended

for use in humans, as well as in vitro

applications to humans, including drugs,

vaccines, diagnostics, and biological

response modifiers.

Phenotype: The appearance or other

characteristics of an organism resulting

from the interaction of its genetic

constitution with the environment.

Physical containment: Procedures or

structures designed to restrict the

release of viable organisms, degree of

containment varies.

Plant: Multicellular organism

characterised by eukaryotic cells

surrounded by rigid cell walls,

photosynthetic ability, and embryonic
development; members include mosses,

liverworts, and vascular plants

(including most terrestrial crop plants).

Prokaryotes: A cell or organism

lacking mebrane-bound, structurally

discrete nuclei and organelles.

Prokaryotes include bacteria and blue-

green algae.

Protist: Unicellular, colonial, or

multicellular eukaryotic organism

lacking embyronic development; plant-

like protists include euglena,

dinoflagellates, diatoms, algae (except

blue-green); animal-like protists include

protozoa such as amoeba and
paramecia.

Recombinant DNA: The hybrid DNA
produced by joining pieces of DNA from

different organisms or synthetic DNA
together in vitro.
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Recombinant DNA techniques: Those
techniques used to develop recombinant
DNA molecules.

Recombinant RNA: Hybrid RNA
molecules constructed in vitro by joining

RNA segments from different organisms
(or synthetic RNA); techniques used to

produce rRNA molecules.

Recombination: Formation of a new
association of genes or DNA sequences
from different parental origins.

Somatic cell: One of the cells

composing parts of the body (e.g.,

tissues, organs) other than a germ cell.

Species: A taxonomic subdivision of a

genus. A group of closely related,

miorphologically similar individuals

which actually or potentially interbreed.

Spontaneous mutation-. Mutation of

unknown causes that occurs as a result

of normal cellular operations or

interactions with the environment and
without direct human intervention.

Transduction : The transfer of

bacterial genes from one bacterium to

another by a bacteriophage particle.

Transfection : Transformation of

eukaryotic and prokaryotic cells or

uptake of free viral nucleic acids by
cells with the subsequent formation of

infective particles.

Transformation: The acquisition of

new genetic markers by incorporation of

added DNA.
Trqnsgenic. An animal which had a

foreign gene transplant is a transgenic

animal.

Transposab/e element: Segment of

DNA which moves from one location to

another among and within chromosomes
in possibly a predetermined fashion,

causing genetic change; may be useful

as a vector for manipulating DNA.
Undirected mutagenesis: Use of

chemical or physical agents to change

the sequence of nucleotides in a DNA or
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RNA in a random, nonspecific manner,
examples of mutagens arc ethyl

methane sulfonate, nitrosoguanidine.

and ultraviolet light.

Vector. DNA molecule used to

introduce DNA into host cells. Vectors

include plasmids, bacteriophage (virus)

and other forms of DNA. A vector must
be capable of replicating autonomously
and must have cloning sites for the

introduction of foreign DNA.
Virus: Any of large group of

submicroscopic agents infecting plants,

animals and bacteria and unable to

reproduce outside the tissues of the host.

A fully formed virus consists of nucleic

acid (DNA or RNA) surrounded by a

protein or protein and lipid coat. (For

FDA’s regulatory definition, see 21 CFR
(500.3(h)(1).)

Sources

President’s Commission for the Study
of Ethical Problems in Medicine and
Biomedical and Behavioral Research;

"Splicing Life. The Social and Ethical

Issues of Genetic Engineering with

Human Beings"; Washington. D.C..

November 1982.

Office of Technology Assessment;
U.S. Congress; “Commercial
Biotechnology: A International

Analysis"; Washington. D.C.; January
1984.

U.S. Department of Commerce;
International Trade Administration:

"High Technology Industries: Profiles

and Outlook: Biotechnology":

Washington, D.C.; July 1984.

Dorland’s Illustrated Medical

Dictionary; 24th Edition.

U.S. Food and Drug Administration.

U.S. Department of Agriculture, the

Environmental Protection Agency.

[FR Doc. 84-33638 Filed 12-28-64: 8.45 am|
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WORKING GROUP ON P ICff’EEHNOLOGY COORDINATION

RECCMRINANT DNA ADVISORY COMMITTEE

MARCH 1, 1985

POINTS FOR CONSIDERATION

1. All laboratory research using recanbinant ENA and FNA regardless of its

potential or eventual applications is appropriately overseen and should

continue to be overseen by the Recanbinant ENA Advisory Committee (RAC) imder

the NIH Guidelines. Any new regulatory scheme should confirm that labora-

tory research continue to be exempt from regulation per se. Other agencies

may want to urge their applicants to abide by the NIH Guidelines during

the laboratory research phase of commercial product develcpment.

2. Flexibility has been critical to NIH's development of the Guidelines in

this rapidly develcping field. NIH's flexibility should be retained, and

we strongly recommend that sufficient flexibility be incorporated into

oversight by other agencies.

3. Open discussion of the appropriate use of biotechnology by the RAC has

helped to insure public input into and confidence in policy decisions

in this field. Therefore, vhile specific decisions on specific applications

may necessarily be done in closed sessions, it is important that scientific

oversight committees continue to provide a public forum to the extent

possible.

4. On the basis of data acquired over the past ten years, the RAC has exempted

some classes of experiments from all special review and assigned to the

Institutional Riosafety Committees the responsibilities for o/ersight

of other experiments. This has permitted the RAC to concentrate on
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the cases vhich are of major concern. We recommend that the exortpt classes

of experiments be considered carefully as examples of possible categories

of activities vhich might be appropriate for expedited review. Not all

applications should need to be seen by the full review structure.

Our reading and discussion of the Federal Register notice centered on a

number of concerns, some related to the issues noted above, and others having

to do with the specific way in vhich the proposed regulatory structure would

work. Sane of the questions raised and specific concerns are listed belcw:

1. Where will the line between research and commercial application be drawn?

Will a cannon line be determined for all agencies? For release into the

environment as opposed to growth in contained facilities?

In particular it is not clear how basic research with potential agricultural

applications will be reviewed prior to the time it would be "environmentally

related." We recommend that all laboratory and greenhouse research continue

to under the purview of the NIH Guidelines and the RAC.

2. Is it proposed that cell fusion research at the laboratory research level

be subject to review? We strongly recommend that no such expansion of

oversight of laboratory research take place without extensive discussion.

Wbuld any of the broad definitions for biotechnology proposed by the Environ-

mental Protection Agency (EPA) apply to laboratory research?

3. Wbuld changes in the NIH Guidelines and major actions of the RAC require

the approval of the Riotechnology Science Board?
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3

We want to reemphasize the distinction between research and technology.

We consider it appropriate that RAC continue to function as it new does in

of its review of laboratory research without the addition of any new levels

of review. We suggest that the Biotechnology Science Board be called the

Biotechnology Board and not have oversight of basic laboratory research.

terms

4. What mechanisms will there be for general public discussion of issues of

safety and benefit at each level of review?
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April 5, 1985

Dr. Bernadine Healy Bulkley
Deputy Director
Office of Science and
Technology Policy
Executive Office of the
President

NEOB - Room 5005
Washington, D.C. 20506

Dear Dr. Bulkley:

In response to the proposal of the Cabinet Council Working Group
on Biotechnology published in the Federal Register on December 31,
1984, a Working Group of the Recombinant DNA Advisory Committee
does hereby desire to set forth certain recommendations and
comments pertaining to said proposal.

For 10 years RAC has been the only governmental body with actual
experience in dealing with the problems presented by DNA and
related biotechnology research. As such, RAC has gained a unique
familiarity with its problems and opportunities. The members of
RAC, and the staff at ORDA, have gairted considerable insight and
perspective in dealing with specific applications from scientific
investigators, as well as generic issues raised by industry,
governmental agencies and the general public.

Because of RAC's long-term involvement with the guidelines
established for scientific research of recombinant DNA, it is
appropriate that RAC respond to the proposals of your organiza-
tion. It would be remiss if RAC failed to provide the benefits
of our experience in this activity. The membership of RAC, both
past and present, has developed an institutional memory which,
hopefully, will be a resource to you in connection with these
endeavors

.
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The following specific recommendations were adopted by the
Working Group:

1. All laboratory research conducted by university or
industry laboratories, using kecomb inant DNA and RNA, regardless
of its potential or eventual applications, is appropriately
overseen, and should continue to be overseen by RAC under NIH
guidelines. Any new regulatory scheme should confirm that
laboratory research continue to be exempt from regulation per se.
Other agencies may want to urge their applicants to abide by
NIH guidelines during the laboratory phase of commercial product
development.

2. Flexibility has been critical in the development of
this technology and the establishment of its guidelines. This
flexibility should be retained . The Working Group strongly
recommends that sufficient flexibility be incorporated into the
oversight program of other agencies in order that they remain
current with expanding technology.

3. Open discussion in public meetings by RAC, particularly
of generic issues, has been very important, and has helped to
ensure public input and confidence in policy decisions in this
field. Therefore, while specific decisions on certain proposals
may necessarily be made in closed sessions at individual agencies,
it is important that the Biotechnology Science Board continue to
provide and encourage public forums at every level, and to the
fullest extent possible.

4. On the basis of information acquired over the last
10 years, RAC has exempted some classes of experiments from all
special review, and assigned to institutional biosafety commit-
tees the responsibilities for oversight of other experiments.
This has .permitted RAC to concentrate on the cases which are of
major concern. We feconmend that the exempt classes of experi -
ments be considered carefully as examples of possible categories
"6t experiments which might be' appropriate for expedited review.
Not all applications should be required to be subject to the
full review structure.

5. That the oversight function should, in the future,
be performed at a Cabinet-level agency such as proposed. The
OEfice of the Assistant Secretary of Health appears to be an
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appropriate office to assume these responsibilities. We wish
to underscore the importance of having any such change in
structure be permanent in nature so that the duties and/or
responsibilities cannot, at a later date, be "delegated to NIH
without its consent.

The above recommendations and the comments attached hereto are
the result of a one-day meeting of the Working Group consisting
of 10 members of RAC. Senior members were called upon to provide
their extensive experience. Two members had formerly been
members of RAC, and their experience dates back to 1976. The
members of the Working Group represent 40 person-years of experi-
ence in dealing with DNA problems. It is doubtful that few
organizations can call upon such expertise.

Attached hereto are observations and comments of the members of
the Working Group, which may serve to explain the basis of our
recommendations. Also set forth are concerns raised by the
members in reviewing the proposals. Suggestions for clarifica-
tion are made for your consideration, if the proposals as
published are adopted. The Working Group has also made comments
upon the issue of structure which is set forth in the last attached
part.

Underlying all matters pertaining to biotechnology research and
commercial application is the need to hold and retain the trust
and confidence of the general public. This concern was recently
underscored by the comments of government and industry leaders
at a recent symposium held by the National Academy of Sciences.
This need will continue when advances in technology involve new
clinical applications for humans as well as novel modification
of plants and animals.

The science of molecular biology has everything to gain by
encouraging broad public discussion and review. It is critical
that any new mechanism retain this concept.

We appreciate the opportunity to participate in commenting upon

the proposals of the Cabinet Council Working Group. If RAC, or

[ 413 ]



Attachment IV - Page 4Robert E. Mitchell
ATIQflNC V AT LAW

April 5, 1985
Dr. Bernadine Healy Bulkley

Page Four

its individual members, may be of any further assistance, please
advise. We will be happy to serve as a resource for information
or data as the need may require-

Very truly yours.

Chairman, Recombianant
DNA Advisory Committee

REM/mb
Enclosures
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The following represents comments and consensus recommendations
of the Working Group:

1* It is urged that the NIH-RAC Guidelines continue in
effect for all DNA-related technology insofar as laboratory
research is concerned. The regulatory agencies, in reviewing an
.Applies t i nn -r-conlri e stablish as a part nf t heir review
* Pr°y* s *on t ^le Guidelines be observed . This approach
has the benefit of retaining continuity of standard s. It would also
give assurance to scientific investigators as to the standards which
they would be required to follow for the forseeable future.

The NIH-RAC Guidelines have been the recognized standard
for the past 10 years. These Guidelines serve as a standard for
most nations, as well as state and local governments. State and
local agencies have adopted the Guidelines as their local ordinances.

If each agency is permitted to establish its own
guidelines, this will cause confusion and uncertainty among such
governmental bodies, scientific investigators and industry.

2. Any new mechanism must establish substantial public
Involvement and such mechanism should include the following factors:

A. That public members serve on advisory committees and
have a meaningful opportunity for input into policy determi-
nations of such advisory committees. The public members
should also serve on working groups, or technical advisory
committees, where meaningful decisions are made.

B. Public members must be a part of any oversight
review committee in which decisions on public policy,
risk-management and discussion of generic issues are made.

C. The public and press must have an involvement at
any forum at which these meaningful decisions are made.
This means prior public notice of such meetings and the
opportunity to make presentations, either in written or
oral form.

Any mechanism which does not include the above provisions
will not effectively result in meaningful public input, and such
mechanism could be subject to severe criticism and perhaps under-
mine public confidence.

Although the scientific members on RAC have always had
more numerous representation than public members, public members
have always had an opportunity to participate in a meaningful
manner. This involvement includes direct influence on the
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modification of the guidelines as well as the review of specific
applications, and the establishment of public policy. This
approach has proven to be successful, and should continue.

There is a concern that meaningful p^hl iV fnout mav not
be accomplished where there is a rienri to prpf-fct proprietary
information from industrial applications before regulatory
agencies . it would appear that such would not be subject to
review in a public forum, but public members on advisory commit-
tees could perhaps participate on policy issues pertaining to
such proprietary applications.

A question was raised as to whether meaningful public
input is possible in the deliberations of regulatory agencies.
This concern is based on the fact that regulatory agencies are
required to respond within a limited time-frame.

Also because the regulatory agencies must enforce
specific statutory requirements, it is questionable that advisory
committees could directly affect the review of such applications.
Obviously, a regulatory agency cannot delegate this duty to
advisory committees.

Undoubtedly, approvals of proprietary applications
would primarily be made by trained and experienced staff members.
Therefore, it appears unrealistic to expect meaningful public
input in the decision-making process in the regulatory agencies.
Therefore, it is most important not to represent that there is
significant public participation when, in fact, it could not
properly function.

Another concern was raised as to the extent to which
there would meaningful public input on the supervising board.
If the regulatory agencies have already made a specific decision
on an application, there would appear to be little authority of
the supervising board to review or alter. Public discussion
would take place after the decision-making process was complete.

If each regulatory agency established their own separate
IUVC, public"attention could well become diverted and fragmentized .

This wouia cause contusion and' uncertainty among the general public
as to which RAC is the most important, or which RAC is relevant to
their particular interest. Under present policy, with one RAC,
pvublic attention is focused on this one body. This simplifies the
task of the public and interested observers in following the science
and technology.
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3.

It was the general consensus that cell fusion not be
subject to additional regUlat-imi ulUer than standa rds now
applicable for basic laboratory research. It was a consensus
that there was no need tor further oversight or regulation.

4.

In connection with the clinical application of human
gene therapy , and related activities , that such activity remain
within the primary authority ot nih-kac.

5.

It was a consensus recommendation that the NIH-RAC
continue to be the lead agency in determining the risk asses s-
ment for R-DNA laboratory research activity.

6.

It was a further consensus that laboratory procedure
and all applicable provisions and procedures remain within the
primary province of NIH-RAC, and that no other agency would be
able, by its actions, to change, modify or alter such laboratory
research standards and practices. That the establishment of any
new mechanism would not place upon laboratory research any addi-
tional oversight.
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The following represents concerns raised by the members _o f the
Working Group pertaining to the consequences of new mechanism
suggested by the proposals as published in the Federal Register
of December 31, 1984:

1.

Whether the scientific field identified as molecular
biology, utilizing R-DNA technology, should be fragmented into
a number of areas which could cause the expression of a number
of conflicting viewpoints on scientific principles.

One approach would be to treat the science as a
uniform body of knowledge # which requires extensive experience
and insight into a complex scientific subject. If the nature
of the science is to be the primary emphasis, then a uniform
single approach is the best answer. If the commercial applica-

tion is to be the primary approach, then the division of the
"science bv such application is appropriated

2.

The issue of ethical and social perspectives of this
technology were not addressed. A Presidential Commission in 1982
issued an extensive report, the substance of which underscored the
importance of social and ethical perspectives being taken into
consideration in the application of this technology, particularly
when applied -to humans. In response to these concerns, RAC did
include, within its guidelines, provisions for the consideration
of these perspectives when taking up applications for human gene
therapy. RAC is now developing a procedure for such applications,
and suggests that such procedures should be included in any new
mechanism. Any new mechanism must provide a viable means by which
social and ethical perspectives are addressed.

3.

The soundness of the mechanism should be dependent on
the structure itself, and not on the particular personalities of
agency or department directors. Cooperation hopefully could be
achieved _by inter-agency agreements, or such other mechanism as
the Cabinet Council Working Group may establish.

4.

The proposals did not address themselves to possible
future applications which are unforseeable at this time. It is
anticipated that there may be many new and varied applications
which may not fit into the present or proposed mechanism. Any
new mechanism must include sufficient flexibility to provide for
future research and applications.
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5

.

Conogrn was expressed that in establishing five (5 )

separate RACs there" would be undue duplication of work and an
overlappin g of activity. This, in turn, would cause delay in
fiiakinq final determinations on applications for research as
well as commercial products, and would undoubtedly increase the
cost to all concerned.

6.

A concern was expressed that the proposals did not
address the successful mechanism in effect between RAC and
industry. This mechanism has allowed industry, under voluntary
compliance, to participate in a very meaningful manner in the
advance of this technology pursuant to safeguards established
by the NIH-RAC Guidelines. It is suggested that this success-
ful interaction between NIH and industry should be reviewed and
hopefully applied in any new mechanism established.

7.

Another concern addressed itself to the fact that RAC
has established an agreement on a number of scientific issues,
as the result of its experience over the last 10 years. It
would be pointless for other agencies who become involved in
the technology to again raise these issues which have already
been decided insofar as the scientific community is concerned. A
means to share and communicate this information should be
established and other agencies should be admonished that they
should not expend resources on issues which have already been
resolved.

8.

A mandate of the Cabinet Council Working Group, as
published in the Federal Register, indicates that it would make
a review of the function of NIH-RAC role in biotechnology. A
review of such proposals apoears to fail to address this vital
issue. The NIH-RAC mechanism should be set forth so that any
new mechanism could be compared with the existing system.

9.

A conclusion is stated in the proposals published in
the Federal Register that the United States enjoys a world
leadership position. It would appear appropriate to analyze and
set forth the factors which have established this leadership
position. The favorable factors should be included in any new
mechanism.
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10.

The proposals also failed to make any expression
pertaining to the need to retain the continuity and the institu-
tional memory now possessed by NIH-RAC staff. This constitutes
a unique resource, and probably is1 not duplicated anywhere else
in the world. This represents a specialized knowledge which has
qained credibility within the scientific community and industry.
It is undoubtedly one of the principal factors for the success of
our biotechnological activity.

11.

There was no comment or involvement pertaining to OSHA;
this governmental body is essential to the proper coordination of
activities in this technology.

12.

The establishment of five (5) agency RACs, along with
a scientific review board, would pl nre a ruhnt nnt i burden on
scientific investigator s, particularly when the need to have
scientists of appropriate expertise is taken into consideration.
There is also a requirement to assure that there would be an
absence of conflict of interest by the persons serving on the
oversight agencies. Further concern was expressed that the
establishment of such an elaborate system, with the appearance
of a larqe bureaucracy, would have a chilling effect upon the
individual scientists who retain freedom of action in connection
with the scientific activity in which they may involve themselves.
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The following sets. forth suggestions for clarification if
in the event the proposals set forth in the Federal Register of
the date of December 31, 1984 are adopted. They are as follows:

1.

There is a need to clarify the respective and
responsibilities of the involved in agriculture research

.

This research may result in a product which is intended to be
released into the environment, either in the form of a micro-
organism or in plants or animals. This activity will involve
basic research which should be overseen by NIH, as it requires
the expertise of molecular biologists, geneticists, plant
pathologists and experts in agriculture application. Under the
proposals of December 31, 1984, NSF would take up the environ-
mental research issue, EPA would be concerned with the approval
of the commercial product, and USDA would also be involved. The
mechanism for reviewing such applications needs to be clarified,
and a determination should be made as to which agency, if any,
would have primary authority.

2.

If in the event the respective roles and responsibilities
of the different agencies are not clearly set forth, this may
well result in "forum shopping". Knowledgeable applicants will
direct themselves to the most favorable "forum", and the less
knowledgeable may actually be confused as to which agency is the
appropriate agency for their application.

3.

A clarification is necessary to determine VihJLch

governmental body, if any, determines the specific agency which
has primary jurisdiction." This will be critical in applications
which have multi-dimensional issues, problems or applications.

4.

Of critical importance is the clarification on defini
tions of the essential .^rientific terms. The proposals purport
ru Set torth a few definitions applicable to the technology.
There are many more terms which have not been addressed. There
must be a mechanism by which all agencies involved in the tech-
nology at least subscribe an<£ accept the identical definitions
of this technology. Perhaps the first activity of any newly
established oversight committee would be to establish such
definitions

.

5.

There must be a precise description of the scopg and

authority of the proposed 5~iotechnoloaica 1 science boaxd« What
autnon ty , IT any, will it have over regulatory agencies. What
ability will it have to compel, or perhaps persuade, such agencies
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to coordinate their respective activities. What is to be the
principal function of this board. Will the board have any
authority or influence in the decision-making process of the
regulatory agencies.

6.

There needs to be a clarification as to how each
advisory committee in the respective agencies is to work. Would
such advisory committees be involved in product applications or
only in the review or discussion of general policy issues. If
this approach is taken, what would be the mechanism for the
advisory committee to engage in a meaningful discussion prior to
a decision by the agency itself.

7.

There needs to be a clarification as to whether the
separate RACs, at each agency, would be required to hold their
meetings in public following a thirty-day (30) publication of
notice in the Federal Register.

8.

A clarification is needed to distinguish between
research and commercial application. When does one activity
end and the other begin. When would regulatory agencies assume
responsibility for research which is to become a commercial
product. It is suggested that all basic research and initial
research directed toward a commercial product be primarily lodged
with NIH-RAC insofar as it affects risk assessment of the essential
factors of molecular science.

9.

Similar clarifications are needed to establish
distinction between laboratory research and deliberate release
of a modified organism. Is research conducted within green-
houses to be considered laboratory research?

10.

In connection with the research, production and use of
viral or bacterial vaccine utilizing DNA technology, which will
soon be available for clinical trials, there needs to be a
clarification as to whether such product constitutes a deliberate
release of a modified organism. If so, which agency would be the
appropriate agency for primary review.

11.

What mechanism would be established, and by what
agency, to determine if an agency has the necessary expertise
to make a competent and adequate scientific review of a proposal.
Example ; An agriculture product intended to be ultimately
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released into the environment would appear to fall within the
authority of the National Science Foundation during research,
and the EPA upon product application. Do these agencies have
sufficient expertise in the molecular biological sciences to
make an adequate risk assessment.

12.

If in the event the EPA is to involve itself in
laboratory research, what burden will be placed upon scientific
investigators providing information for the initial pre-
manufacturing notice.

13.

There needs to be a clarification as to the need of
oversight or regulation of fermentation activity in industry.

14.

A clarification needs to be made as to who is to make
the determination as to what constitutes research and what activi-
ty constitutes commercial application.

15.

In connection with the applications to the respective
agencies, will there be a uniformity of standards as to what is
safe, and as to where the burden will fall, in establishing such
safety. Under existing oversight and regulations there does not
appear to be uniformity of standards between the respective
agencies, or within several of the agencies.
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The Workinq Group had the following comments pertaining to the
proposed structure of a biotechnology system:

The Working Group did not have sufficient time in which to
propose an alternate structure or structures. Further, it was the
consensus that it did not possess the expertise to do so. However,
there were numerous comments peirtaining to the proposed structure,
and factors which should be included in any new mechanism.

If there is to be an inter-agency structure providing for a

supervising board, such supervising board must have effective
authority over the other agencies for there to be any meaningful
coordination, cooperation and communication. Otherwise, there
will be confusion and uncertainty to the great detriment of the
science and its commercial application.

There was a general consensus that, notwithstanding the
success of NIH being the lead agency over the last 10 years,
because of the anticipated expansion of research and commercial
applications, that any lead agency or supervising agency should
have broader resources and abilities to command the attention of
the respective governmental agpncie*: . Congress and the general

'public. IF was the general consensus that the lead agency or
supervising agency should be placed in the Health and Welfare
Agency with, perhaps, the nf having
€he primary responsibility for its operation and function. The
primary supervising advisory committee or biotech committee
should be placed with said agency.

The issue of "structure" was discussed in the context of
a dual paradigm:

1. a cent ra l agency, or lead agency , would have
primary _ an t-hnf.i -nil h int-prhnnlogy rp.qp^rnh andrnmmercia 1
activity. A single unit at ASH would not be unlike RAC. There
could be an expansion ot membership to include other "disciplines

.

Additional working groups could be established in order to take
up the increased workload which is anticipated, and to include
subject matter or applications which are not now within the purview
of an existing working group. The working groups would also serve
as advisory committees to the respective regulatory agencies.
The supervising advisory committee would have sufficient public
members who would participate also as members of the working groups.
All meetings of the supervising committee would be held in public,
und would constitute the primary public forum for the discussion
of biotechnical issues.

2. The second paradigm would represent a decentralization
and federalization of agencies involved in this technology. This
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would require a need for cooperation, communication and coordination
between autonomous agencies. This would involve a mix of regulatory
and non-regulatory agencies.

It was the general consensus that decentralization could be
satisfactory if indeed it is manageable; but if not manageable,
such could result in not only confusion and uncertainty, but
would perhaps result in an overload of the resources and failure
of the system. A question was raised as to what other areas of
governmental activity is there in place, or in which there has
been actual experience which effectively coordinates the duties
and responsibilities of autonomous agencies.

Many future applications and issues will be multi-dimensional
in nature. Not only multi-dimensional in a scientific sense, but
also multi-dimensional in requiring social and value judgments.
In order to obtain the full spectrum of viewpoints and expertise,
a single agency approach would be more successful. It is diffi-
cult to expect these complex, multi-dimensional issues to be
adequately addressed in a system comprised of a loose federation
of agencies.

Whatever approach is adopted, it must retain the public
confidence and trust. If a major incident or tragedy would occur,
it is critical that there be an identifiable agency who bears
responsibility and accountability. This accountability should
not be defused throughout a dumber of agencies and/or individuals.

Whatever mechanism is established, it must earn and retain
the credibility of science investigators, their staffs and the
university system itself. It is these individuals and universi-
ties which must work with the system. If highly knowledgeable,
expert scientific investigators do not have confidence in the
system, this could prove to be detrimental to all concerned.

It is also critical that industry have confidence in the
system. Without such confidence, it is doubtful that there
will be a meaningful and expending biotechnology system as is
now anticipated. Both large and small companies must be able to
make appropriate long-term plans for research and product develop-
ment. Any mechanism must be such that it will remain in place
over a protracted period of time.

Although the federalization approach appears feasible and
reasonable, there was doubt expressed that in practicality 6uch
could effectively be coorcTTna te c(T

Another concern was that any substantial change in the

existinq structure would perhaps result in a loss of continuity
and cause delays in the process of research applications and
the development of commercial products.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

agency: National Institutes of Health,

j

PHS, HHS.

action: Notice of Actions Under NIH
i

Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets for actions
taken by the Director, National
Institutes of Health (NIH), under the

November 1984 NIH Guidelines for

Research Involving Recombinant DNA
Molecules (49 FR 46266, November 23,

1984.

j

EFFECTIVE date: March 11, 1985.

FOR FURTHER INFORMATION CONTACT
Additional information can be obtained
from Dr. William

J. Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda,
Maryland 20205, (301) 496-6051.

SUPPLEMENTARY INFORMATION: One
change in the NIH Guidelines for

Research Involving Recombinant DNA
Molecules is being promulgated today.
This proposed change was published for

comment in the Federal Register of

September 20, 1984 (49 FR 37016), and
reviewed and recommended for

approval by the Recombinant DNA
Advisory Committee (RAC) at its

meeting on October 29, 1984. In

accordance with section IV-C-l-b of

the NIH Guidelines, this action has been
found to comply with the NIH
Guidelines and to present no significant

risk to health or the environment.
The decision on a second proposal

published for comment in the Federal
Register of September 20, 1984 (49 FR
37016), and reviewed and recommended
for disapproval by the RAC at its

meeting on October 29, 1984, is also

described in this announcement.
Part I of this announcement provides

background information on the

proposals. Part II gives the change in the

NIH Guidelines effective today.

I-A. Proposed Amendment of Section
III—D of the NIH Guidelines

In a letter dated August 21, 1984, Mr.
C. Searle Wadley and Dr. John H. Keene
of Abbott Laboratories, North Chicago,
Illinois, proposed that the following

sentence be added to Section III—D of

the NIH Guidelines:

Although these experiments are exempt, it

is recommended that they be performed at

the appropriate biosafety level for the host or

recombinant organism (for biosafety levels

see "Biosafety in Microbiological and
Biomedical Laboratories").

In support of their proposal, Mr.
Wadley and Dr. Keene stated it would
be advisable to recommend appropriate
biosafety levels be considered for those
recombinant experiments that are
exempt from the NIH Guidelines.

This proposed amendment was
published for public comment in the

September 20, 1984, Federal Register (49
FR 37016). No comments were received
on this proposal. The RAC discussed
this proposed modification of the NIH
Guidelines at its October 29, 1984,

meeting.

Several RAC members endorsed the

addition of the proposed language to the

NIH Guidelines. However, RAC
recommended the proposed language be
added to the introductory language of

Appendix A, Exemptions Under Section
III-D-4, rather than Section III—D. In

addition, RAC suggested the reference

to the booklet “Biosafety in

Microbiological and Biomedical
Laboratories" be added to the proposed
language. A motion to this effect was
accepted by the RAC by a vote of

twenty-two in favor, none opposed, and
no abstentions.

I accept this recommendation, and
Appendix A of the NIH Guidelines will

be so modified.

I-B. Proposed Addition of Prohibited

Experiments to the NIH Guidelines.

Mr. Jeremy Rifkin of the Foundation
on Economic Trends, Washington, D.C.,

proposed that the NIH Guidelines for

Research Involving Recombinant DNA
Molecules be amended to prohibit any
experimentation involving the transfer

of a genetic trait from one mammalian
species into the germline of another

unrelated mammalian species.

The description of the review of Mr.

Rifkin’s proposal is organized as

follows:

I—B—1. Description of the Proposal

I-B-2. Comments on the Proposal in

Response to the September 20, 1984,

Federal Register Notice

I-B-3. The Draft Minutes of the Relevant Part

of the October 29, 1984, RAC Meeting

I-B-4. Decision

I-B-l. Description of the Proposal

Mr. Rifkin submitted the following

letter dated August 21, 1984, to the NIH:

I am formally requesting that the following

item be placed on the agenda for the October

29, 1984 meeting of the Recombinant DNA
Advisory Committee of the National

Institutes of Health.

It has come to our attention that the

National Institutes of Health and the National

Science Foundation are helping to fund

specific experiments by Dr. Ralph Brinster of

the University of Pennsylvania in which
human genes regulating growth hormone is

being injected into sheep and pig embryos
with the express purpose of incorporating

these human genes permanently into the germ
line fo these other mammalian species. These
experiments are currently being conducted, in

part, with the assistance and cooperation of

the USDA at its agricultural experimental
station at Beltsville, Maryland.

If successful, these experiments would
represent the second time in history that a

segment of the genetic make-up of homo-
sapiens has been permanently transferred

into the genetic make-up of another species.

The Brinster team has already successfully

transferred the human growth hormone gene
into the germ line of mice. Thus, a dramatic
new technological threshold has been
crossed, making it imperative that the Federal

Government act immediately and
expeditiously to establish a policy in regard

to such experimentation.

Therefor®, I am proposing the following

amendment to the NIH guidelines for

recombinant DNA experimentaion:

The NIH prohibits any experimentation

involving the transfer of a genetic trait from

one mammalian species into the germ line of

another unrelated mammalian species.

'Unrelated' shall be defined as any two
species that cannot mate and produce one
generation of offspring either in the wild or

under pre-existing domestic breeding

programs.

This NIH guideline shall encompass all

mammalian species, including homo-sapiens

Upon adoption of this guideline by the NIH,

said agency shall immediately discontinue

funding any current experimental research

involving the transfer of genetic traits from

one mammalian species into the germ line of

another unrelated mammalian species and

shall instruct all institutions receiving NIH
grants that any such experimentation using

private funds shall be grounds for the

immediate suspension of all NIH research

grants to the institution. This amendment
shall also cover all private companies who
are signatories of license agreements with

NIH funded institutions where said

agreements contain clauses requiring the

licensee to adhere to the NIH guidelines

involving recombinant DNA experimentation.

The intent of this amendment to the NIH
guideline is to protect the biological integrity

of every mammalian species. Existing Federal

policy, as reflected in many Federal statutes,

protects the Integrity and well being of

species. The crossing of species borders and

the incorporation of genetic traits from one

species directly into the germ line of another

species represents a fundamental assault on

the principle of species integrity and violates

the right of every species to exist as a

separate, identifiable creature.

Certainly most human beings would

condemn any attempt to introduce animal

genes permanently into the germ line of

homo-sapiens. We would abhor any such

experiment as a gross and unconscionable

violation of our telos as a species. In like

manner this amendment establishes the

principle that similar experiments between

all other mammalian species be condemned
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and outlawed on the same grounds, i.e. that

such an intrusion violates the telos of each
species and is to be condemned as morally

reprehensible.

As to non-mammalian species, the same
principle of species integrity ought to apply.

Therefore. I am proposing that in addition to

the adoption of the above amendment to the

NIH guidelines, the RAC immediately
establish a working sub-group whose purpose
will be to propose any additional protocols or

guidelines that might be necessary to ensure

compliance with the spirit of the above
amendment in regard to the protection of the

germ line of all species.

On August 23, 1984, Mr. Rifkin

submitted an additional letter to NIH:

I am submitting an additional item for

placement on the agenda for the October 29,

1984 meeting of the Recombinant DNA
Advisory Committee of the National

Institutes of Health. The following

amendment to the NIH guidelines should be
raised for discussion and debate along with

the proposed amendment which I forwarded
to you in my letter dated August 21, 1984.

1

would like this enclosed amendment to be
considered first on the agenda and the

amendment in my August 21 letter to be
considered second.

The amendment shall read as follows:

The National Institutes of Health prohibits

any experimentation involving the transfer of

a genetic trait from a human being into the

germ line of another mammalian species. The
National Institutes of Health also prohibits

any experimentation involving the transfer of
a genetic trait from any mammalian species
into the germ line of a human being.

Furthermore, the National Institutes of Health
considers any such experimentation
involving the transfer of genetic traits

between animal and human germ lines to be
morally and ethically unacceptable.
Thank you for your time and consideration

on this matter.

I-B-2. Comments on the Proposal in

Response to the September 20, 1984,

Federal Register Notice

These proposed actions were
published in the September 20, 1984 (49
FR 37016), Federal Register for public
'comment.

Prior to the October 29, 1984, RAC
meeting, 360 letters containing 434
signatures were received by the NIH.
Three hundred and fifty-nine letters

with 433 signatures opposed Mr. Rifkin's

proposed actions. One letter with one
signature supported the proposal.
A total of 297 letters containing 313

signatures opposing Mr. Rifkin's

proposal were received from the general
public. These letters can be divided by
geographical area as follows: 129 letters

with 133 signatures from Elizabethtown,
Kentucky; 47 letters with 52 signatures
from Athens, Ohio; 24 letters with 24

signatures from Louisville, Kentucky; 26
letters with 29 signatures from
Nelsonville, Ohio; 15 letters with 16

signatures from Zanesville, Ohio; 14

letters with 14 signatures from New
Marshfield, Ohio; 10 letters with 10

signatures from Rockbridge, Ohio; 5

letters with 5 signatures from Akron,
Onio; 3 letters with 4 signatures from

Albany. Ohio; 4 letters with 4 signatures

from West Point, Kentucky, 2 letters

with 3 signatures from The Plains, Ohio;

2 letters with 2 signatures from Logan,

Ohio; 2 letters with 2 signatures from
Rineysville, Kentucky; 2 letters with 2

signatures from Seminole, Florida; 2

letters with 2 signatures from
Anchorage, Kentucky; 1 letter with 2

signatures from Lancaster, Kentucky;
and 1 letter with 1 signature each from;

Radcliff, Kentucky; Jefferson, Kentucky;
Hodgenville, Kentucky; Nashport, Ohio;

Crey8ville, Ohio; Mount Perry, Ohio;

Durham, North Carolina; Salem,
Indiana; and St. Petersburg, Florida.

Comments typical of the letters

received from this segment of the

population can be seen in the letters

from Ms. Charlene Thompson of

Elizabeth, Kentucky, Mr. James E. Bee of

Zanesville, Ohio, Ms. Barbara Walence
of New Marshfield, Ohio, Mr. H. Erick

Layton of Durham, North Carolina, Ms.
Jeannie Clark of Elizabethtown,
Kentucky, and Mrs. Bonnie C. Vail of

Athens, Ohio.
Ms. Charlene Thompson wrote:

I am strongly urging the committee to

overrule the proposed amendment. * * *

Mr. James E. Bee wrote:
I am very concerned that Mr. Rifkin's

proposal does not take into consideration the
discontinuance of important medical research
relative to genetic disorders, cancer and other
diseases.

Ms. Barbara Walence wrote:

If this procedure is prohibited, you are
limiting the search for a cure for this genetic
problem.

Mr. H. Erick Layton wrote:

Please act to establish a wise and humane
policy.

* * *

Ms. Jeannie Clark wrote:

I feel we, as caring people, need to help
those less blessed than we that are bom with
good health. One way to help I feel is through
research so I come before you and ask you to

overrule the proposed amendment. * * *

Mrs. Bonnie C. Vail wrote:

I am saddened to think that all medical
research would be delayed or prohibited.

Thirty-three letters with 80 signatures

were received from scientists and
researchers opposed to Mr. Rifkin’s

proposal. The following types of

arguments were offered by this group.
Dr. Finnie A. Murray of Ohio

University wrote:
It is apparent that Mr. Rifkin believes that

introduction of a gene derived from one

species into the genome of another species

violates some essential essence of the

species, what he calls the species 'border'. It

is a misconception that one or a few genes
are sufficient to violate the integrity of a

species. Individuals within species possess

only a portion of the gene pool of the species,

and the gene pool is dynamically evolving,

with loss and gain of genetic variation.

Introduction of 'new' genetic material into a

species can be argued to be beneficial to the

ability of the species to compete and survive,

because it is the limit in genetic variation

within a species that determines its long-term

survivability. An individual within a species

is not the definition of that species, it is only

a representative of that species.

Dr. Roy D. Schmickel of the University

of Pennsylvania wrote:

The use of interspecies constructs has
proven to be extremely useful and permits a

careful analysis of small differences between
species. The work by Ralph Brinster here at

the University of Pennsylvania has been
extraordinary in its productivity and
represents one of the most fruitful avenues of

investigation of hormone action. Only when a

gene is injected into germ cells can the effect

of the gene be seen in an entire organism, and
only when a human gene has been injected

into another mammal can we ethically study

the embyrological action of a human gene.

When we consider the enormous number of

diseases that are caused by hormonal
deficiencies or abnormalities, it is imperative

that we continue this type of study of

hormonal genes. It is not d|Jficult to look

ahead slightly to see the enormous impact

that such experiments will have in helping us

understand ways to prevent developmental

birth defects.

Dr. Ira Herskowitz of the University of

California, San Francisco, wrote:

DNA transfer from humans or other

mammals into non-human mammals makes it

possible to address fundamental questions in

developmental biology concerned with gene
expression. In addition such transfer

experiments make it possible to address
fundamental questions concerned with

carcinogenesis. Information gleaned from
these experiments is certain to provide

important new insights into disease

processes both in humans and in other

mammals. The end result will be a literal

strengthening of species, a deeper
understanding that will improve the ability of

these species to combat disease.

Dr. Oliver Smithies of the University

of Wisconsin-Madison wrote:

In all my studies I am constantly made
aware of the great commonality of genetic

material. Mammalian species that have no
possible means of breeding at the present

time have features in their genomes of

remarkable similarity. Nowhere do I find

evidence supporting any inviolate principle of

species integrity. Indeed, there is increasing

evidence that genetic material can be

transferred from one species to another by
viral and other microbial agents. Such
transfers, although infrequent, appear to be
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natural steps in evolution. Mr. Rifkin is surely

not well-informed when he tries to protect a

non-existent principle of species integrity.
* *

* Mr. Rifkin is asking for a blanket

prohibition on moral grounds. In doing this he
shows that his view of morality is sorely

limited, for he does not consider the moral
harm of allowing human genetic

abnormalities, some of which cause great

( misery, to go uninvestigated when we have
available tools for their study and possible

j

treatment. The door would be closed on
!

important avenues to the alleviation of

I human suffering if Mr. Rifkin’s amendments
were to be passed.

Dr. David Baltimore, Director of the

j

Whitehead Institute, wrote:

I oppose this proposal
* *

* it would
seriously hamper experimental research. The
transfer of genes from one species into

another is often a necessary part of protocols

designed to understand how inserted genes
behave in host organisms. If the gene is not

foreign to the host species, its activity is often

impossible to distinguish from that of

endogenous genes.

Regarding Mr. Rifkin’s contention

concerning the “telos” of species, Dr.

Baltimore wrote:

Genes of human and dogs are not

imprinted with human or canine qualities;

they are parts of systems and often they are

virtually identical.

Dr. B. L. Horecker of the Roche
Institute of Molecular Biology wrote:

I would oppose ahy such blanket

restriction on research and the quest for new
scientific information as a dangerous
precedent that is incompatible with scientific

freedom. How the results of such research

are implemented becomes a matter for

regulation, but not the conduct of the

research per se.

Dr. Robert M. Bock of the University

of Wisconsin-Madison wrote:

Rifkin’s edict could sentence humans to

continued suffering from autoimmune and
genetic diseases even after future

understanding shows safe ways to prevent

such sufferings and loss of life.

Fourteen letters containing fifteen

signatures opposed to Mr. Rifkin's

proposal were received from various

societies. These letters were from Dr. K
W. Allard, President, Genetics Society

of America: Dr. Robert H. Foote,

President, Society for the Study of

Reproduction; Dr. Andrzj Bartke,

Executive Vice President for the Society

for the Study of Reproduction and
Immediate Past President of the

American Society of Andrology; Dr.

Charles F. Whitten for the Board of

Directors of the National Association for

Sickle Cell Disease; Dr. Warren H.

Pearse, Executive Director of the

American College of Obstetricians and
Gynecologists; Mr. George Zeidenstein

of the Population Council; Mr. C.
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William Swank, Executive Vice
President of the Ohio Farm Bureau
Federation, Inc.; Dr. Elizabeth M. Short,

Director, Division of Biomedical
Research and Faculty Development of

the Association of American Medical
Colleges; Dr. Harlyn O. Halvorson,
Chairman, Public and Scientific Affairs

Board and Dr. Monica Riley, Chairman,
Committee on Genetic and Molecular
Microbiology, American Society for

Microbiology; Dr. Sheldon
J. Segal of the

Rockefeller Foundation; Dr. Preston V.

Dilts, President, Association of

Professors of Gynecology and
Obstetrics; Dr. David E. Rogers of the

Robert Wood Johnson Foundation; Mr.

Harvey S. Price, Executive Director,

Industrial Biotechnology Association;

and Dr. Charles Yanofsky, President,

American Society of Biological

Chemists.

Nine letters with twelve signatures

opposed to Mr. Rifkin’s proposal were
received from physicians.

Dr. Henry A. Peters of the University

Hospital and Clinics of the University of

Wisconsin-Madison wrote:

As a member of the Medical Advisory

Board of the Muscular Dystrophy
Association, I would like to express my
objections to this unscientific proposal,

which, because of its probable effect on
research and hopefully treatment, poses a

very amoral act.

Five letters with twelve signatures

opposed to Mr. Rifkin's proposal were
received from individuals involved in

animal care and animal husbandry.

Among this group, Dr. Neal L. First of

the University of Wisconsin-Madison,

wrote:

... the added gene to the genome of a

cow, sheep, or pig may add to the diversity ol

that species in a way which enhances its

survival or well-being as countless mutations

have done through the generations.

A letter commenting on Mr. Rifkin’s

proposal was also received from Mr.

Alexander Morgan Capron, Professor of

Law, Ethics and Public Policy of the

Georgetown University Law Center. In

stating his opposition to Mr. Rifkin’s

proposal, Mr. Capron wrote:

. . . scientific knowledge and discovery

. . . are high values in our society and

attempts to control experimentation that

stand in the way of advances in knowledge

or discovery of medically useful procedures

require substantial justification.

It seems to me that this justification is

absent in the case of Mr. Rifkin’s

proposal. . . .

Through December 31, 1984, 26

additional letters with 28 signatures

were received after the October 29, 1984,

RAC meeting. Twenty-five of these

letters with 27 signatures were opposed

to Mr. Rifkin's proposal. Of these letters,

twenty-two letters with 24 signatures

were received from the general public.

These letters originated from: Boston.

Massachusetts; Salem, Massachusetts;

Winthrop, Massachusetts: Logan, Ohio:

Athens, Ohio; Louisville, Kentucky;

McArthur, Ohio; New Straitsville, Ohio;

Albany, Ohio; and Elizabethtown,

Kentucky. Three letters with three

signatures were sent by scientists. One
letter containing one signature

supported Mr. Rifkin’s proposal.

I-B-3. The Draft Minutes of the Relevant

Part of the October 29, 1984, RAC
Meeting

Mr. Mitchell asked Mr. Jeremy Rifkin

of the Foundation on Economic Trends
to present his proposal (tabs 1182, 1183,

1184, 1186/11, 1187, 1194, 1195).

Mr. Rifkin said while closely related

species may be bred by traditional

practices, nature rather narrowly

proscribes what can be accomplished.

"Species walls, mating boundaries

establish some limits as to the kind of

recombinations that may occur through

natural methods." Mr. Rifkin contended

the experiments of Dr. Brinster of the

University of Pennsylvania in which
genes from one mammalian species are

introduced into another species are

qualitatively different from preexisting

breeding programs.

Mr. Rifkin said to date the biological

unit of manipulation has been the

organism; now the unit of manipulation

has become the gene. The unit of

importance ceases to be the species

itself, but rather the composition of

genetic materials. Mr. Rifkin contended

society is beginning a very long,

protracted journey which will reshape

our concept of life so that we will

increasingly see the importance of life at

the genetic level and not at the species

level.

Mr. Rifkin said some researchers

argue the human growth hormone gene

transferred into mice by Dr. Brinster is

not unique, that it’s only a chemical. Mr.

Rifkin said this argument is a form of

scientific reductionism; if this gene is

simply a chemical, then certainly every

other gene that makes up the human
species is simply a chemical. If there is

nothing unique about transferring this

gene and if the transfer of this gene

poses no ethical, moral, or public policy

questions, “at what level would there be

questions posed?" Would the animal

have to take on human characteristics

before a problem would be identified?

Mr. Rifkin asked RAC to develop

detailed criteria. “What genes are

permissible in the human gene pool to

transfer other species? What genes in
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the human gene pool are impermissible

to transfer to other species? If the

committee decides such criteria cannot

be developed, then all human genes

could potentially be transferred to other

species for some short-term medical or

economic benefit. Mr. Rifkin said this

possibility poses a major ethical and
policy question.

Mr. Rifkin said every major scientist,

institution, and association in the United

States has responded to the Federal

Register announcement of his proposals

and almost all have stated that they find

absolutely no ethical problems in

transferring genes between species. Mr.

Rifkin noted, however, that several

commentators includ.ng Dr. David
Baltimore, Director of the Whitehead
Institute, wrote that some ethical

questions might arise if genes from other

species are transferred into the human
germline. Mr. Rifkin said he could not

understand why introducing a gene from

another species into the human germline

might pose an ethical problem while

transferring a human gene into the

germline of other species would not

pose a problem. He contended the NIH
should have considered the ethical

issues of transferring genes between
species before funding Dr. Brinster's

grant.

Mr. Rifkin in concluding his remarks
said:

Finally, this committee could decide today
on a quick vote, which it has done many
times in the past—and we've been together

many times—that there are no problems here,

a quick vote up or down, no ethical concerns
on transferring genes between species; but I

would like to say that even if that vote comes
today the concerns of this committee might
not be the concerns of the rest of the

American public. Now, I know that many
scientists think the American public are not
educated, they can't possibly understand all

the complex questions raised by this

technology, that unfounded fears are often

raised in dealing with this. I suggest that

that's not a correct analysis. Genetic
engineering gives us the most potentially

powerful instrument to change the biology of
this planet that we have ever had at our
disposal. Certainly the American public has
every right to believe there are some ethical

and social questions at each stage, and I

would say that this stage is a fundamental
precedent stage today. This committee, by its

vote, will say to the Director of the NIH that

it is your opinion that there is no ethical

problem as we proceed with this technology
in transferring genetic traits between species:

and therefore, it should be the accepted
policy of the United Slates government to

proceed.

Mr. Rifkin said Dr. Michael Fox,

Scientific Director of the Humane
Society of the United States and co-

plaintiff with the Foundation on
Economic Trends in a lawsuit against

the NIH, also wished to comment on the

proposal.

Dr. Fox said he represents some
quarter of a million members of the

Humane Society and is “speaking for the

animal kingdom." Dr. Fox said

intei ferring with animal genomes raises

ethical issues. Nature, in her wisdom,

may well have set up species barriers

for a particular purpose, i.e., for

managing natural ecosystems and their

coevolution.

Dr. Fox said just as there are multiple

genetic defects in purebred dogs and
cats as a consequence of selective

breeding, use of recombinant DNA
techniques may also jeopardize animal

welfare. He said traditional breeding

programs have produced animals with

multiple inbred genetic defects, not for

utilitarian purposes but for sheer

esthetic reasons.

Dr. Fox said selective breeding of high

yield strains of farm animals results in a

variety of so-called “production

diseases:” Lameness, osteoporosis,

growth abnormalities, metabolic

disorders affecting magnesium and
calcium levels, and many other health

problems.

Dr. Fox said Dr. Brinster’s idea is to

create a pig or sheep that will grow
twice as big, twice as fast. Dr. Fox asked
what is saved if they will grow twice as

big, twice as fast He replied, “Time not

food, because one never gets something
for nothing." He contended Dr. Brinster's

research has demonstrated that

supplementation of dietary zinc is

needed for the modified mice to grow
normally. Dr. Fox said that before the

need for zinc supplementation was
discovered there was considerable

animal suffering.

Dr. Fox said we are on the point of

turning animals into biological

machines. He said Dr. Brinster stated

that genes for valuable proteins could be

introduced into animals, and the protein

products harvested from the blood or

milk of these animals. Dr. Fox asked if

modifying animals for this purpose is

ethically and morally acceptable He
said the animal’s soma will be modified

if animals are made into biological

machines; but “the psyche of the animal,

its telos, its intrinsinc nature” will not

be affected. In such a situation, the mind
of the animal may be trapped in a totally

alien body. He asked RAC to address

this issue.

Dr. Fox said an environmental impact
assessment should be done if

introduction of genetically modified

microorganisms into the intestines of

animals is proposed. He also said that

perhaps a person with veterinary or

animal science expertise should be

appointed to RAC.

In regard to what mankind is going to

do to the animal kingdom, Dr. Fox urged

the committee to consider the word
"dominion" which he said is not derived

from the Latin word "domino," to rule

over, but from the Hebrew word
"rache," to steward with compassion
and understanding.

Dr. Clowes said RAC has received an
impressive body of letters almost all

opposing Mr. Rifkin’s proposal. He
asked the assembly’s indulgence as he

quoted from several letters.

Dr. Clowes said one philosophical

argument advanced by a number of

geneticists and stated by Dr. Maxine
Singer of the National Institutes of

Health is that:

The notion that a species has a telos (a

purpose) contravenes everything we know
about biology. A species can have, and may
in the past have had a telos (an end) namely
extinction. That is the only telos known to

exist. No species we know of has a fixed

genome. Quite the contrary. Genetic studies

throughout this century have again and again

confirmed that the genetic makeup of

organisms within a species is continually

changing through recombination, mutation,

deletion, duplication, rearrangement and the

insertion of DNA sequences. Recent

experiments have, in anything, shown us that

this remarkable plasticity is more extensive

than we imagined and is a fundamental

property of living matter.

Dr. Clowes said a number of letters

emphasized the potential practical

aspects of gene transfer

experimentation. Dr. Donald Brown,

Director, Carnegie Institution of

Washington, states:

The introduction of foreign genes into the

germlike of mammals other than humans has

many potential benefits for mankind. Genetic

changes by modern methods can be done

rapidly and with much greater precision than

conventional breeding and selection

programs.

Dr. Clowes then quoted from a letter

from Dr. David Kunkle, Assistant

Professor at the University of Texas
Medical Branch at Galveston who wrote

he opposed Mr. Rifkin’s proposal

because:

If adopted
* *

* [the proposal] would have

a most far-reaching adverse impact on a

promising future approach to the treatment of

human genetic diseases. Some of these

diseases cause by enzyme deficiencies in a

well-defined target area may soon prove

amenable to treatment by somatic gene

therapy in which the wild type gene would be

introduced in somatic cells of the affected

organs. . . . Obviously, detailed animal

experiments would have to precede any

possible human trials of such a scheme. Since

animal models of only a few genetic diseases

are available, most of such experiments

would attempt to detect expression of

exogenous genes against a wild type
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background. To establish definitively the

nature of any increased expression,
heterologous genes would have to be used.
But it is precisely those experiments which
Mr. Rifkin now seeks to ban. Thus, his

proposal would forever seal off this

promising area of research.

Dr. Clowes said the Americun public
had expressed its point of view on this

topic and called attention to the several
hundred letters from individuals

opposed to the proposed prohibition. Dr.

Clowes quoted from a letter from Ms.
Kristie Baird of Elizabethtown,

Kentucky, who wrote, "I believe that

anytime it is possible to save people's
lives, it should be done.”

Dr. Friedman first addressed Mr.
Rifkin's statement that the American
public is not educated. Dr. Friedman
said in fact the American public is

educated and has made a basic decision
that research on animals to ameliorate
human disease is not only acceptable
but should be done.

Dr. Friedman said one person's ethics

may differ from another's. In his mind,
treating human diseases and alleviating

human suffering is a primary moral
imperative. Dr. Friedman said Mr.
Rifkin's proposal would eliminate one
method of researching certain diseases
and making broad gains in the therapy
of these diseases.

Dr. Friedman said the language of Mr.
Rifkin’s proposal is very vague. For
example, the term "genetic trait” is used
but not defined. One could argue that a

whole gene could be transferred without
affecting a genetic trait; e.g., eye color

may depend on a number of genes, and
transferring one of these genes may not
change eye color.

Dr. Friedman said it is difficult to

define a unique gene because in some
cases the gene of one species differs

from the gene of another species by a

single base pair. The differences within
members of the species may be more
broad than the differences between the

species. In addition, gene exchange
between species probably occurs in

nature; viruses pick up genetic material
and probably carry such material across
species lines.

Dr. Gottesman reviewed the current

status of gene transfer experiments
under the NIH Guidelines for Research
Involving Recombinant DNA Molecules;

(1) Any experiment which involves the

introduction of recombinant DNA into

humans must be reviewed by RAC and
approved by NIH; this would include
both proposed introduction into somatic
or germline cells although no germline
experiments are anticipated in the near
future; and (2) experiments in which
recombinant DNA is introduced into

animals are covered by Section III—B of

the Guidelines and are subject to review
and approval by the local Institutional
Biosafety Committee (IBC).

Dr. Gottesman said gene transfer

experiments are an important tool

through which questions about gene
regulation and the development of

complex systems such as animals or
humans can be addressed. She pointed
out that at this time no other method
exists for approaching these types of
studies. Dr. Gottesman said these
studies will result in advances in

treating human diseases, in treating

animal diseases, and in using animals
more efficiently as food sources. She
said Mr. Rifkin’s proposal would
prohibit these types of experiments and
would stop extremely important
research.

Dr. Gottesman said she is aware of

the controversy surrounding the ethics

of using animals in research; however,
the viewpoint that animals should not
be used in research is one which she did
not share. She did not think the majority
of people in this country shared this

viewpoint. She thought most people
would come down very strongly in favor
of using animal models to test disease
therapies.

Dr. Gottesman said she was
overwhelmed by the number of letters

received in response to the Federal
Register announcement of the proposed
prohibition. Anyone who has attempted
to obtain public reponse to any type of

announcement knows how hard it is to

obtain comments. Yet in addition to the

approximately fifty letters from
scientists who considered it important to

write both for their own research and
for society’s ability to treat human
disease or deal with hunger, over 250
letters have been received from the

general public. Dr. Gottesman said

clearly a number of people in this

country consider this type of research

extremely important.

Dr. Gottesman recommended that

RAC not only not pass the proposed
amendment to the Guidelines, but she

urged RAC to approve a motion
indicating that RAC considers gene
transfers experiments to be very

important research which should be
fostered.

Dr. Landy said the American people

are entitled to an intelligent and
national discussion of the ethical issues

raised by technological advances. Dr.

Landy felt, however, Mr. Rifkin had
behaved irresponsibily in ignoring all

that is known about genetics and
evolution and had obfuscated the issues.

Dr. Landy said increasing the human
lifespan has increased the world

population. Technology for producing

more food, more efficiently is necessary.

Dr. Landy quoted from a letter from Dr.

Charles Yanofsky of Stanford

University:

Modern medicine has already done much
to keep individuals with genetic defects alive

to the child-bearing age and beyond. Since
society and the medical profession welcome
these efforts, we must not prohibit

exploration of any possibility of correcting a

serious genetic defect.

Dr. Landy said many of the undesired
consequences of animal breeding

alluded to by Dr. Fox are a result of

limitations in animal husbandry.

Recombinant DNA technology may
allow introduction of a particular

desirable gene into an animal without

introducing undesirable traits, and this

is an argument in favor of continuing

research in this area.

Dr. Landy said he was impressed by
the number and breadth of the letters

the NIH received concerning Mr. Rifkin's

proposal. There are letters from high

officers of academic and research

institutions, not only in the sciences but

also in the humanities and law; letters

from individual scientists engaged in

research and education, including many
of recognized international stature;

letters from private foundations

dedicated to improvement of human
welfare; letters from organizations and
individuals concerned with animal

husbandry and efficiency of food

production; letters from medical

practitioners and educators in heath

care delivery; and rather touching letters

from individual citizens concerned
about the future prospects for solutions

to now intractable health problems.

Dr. Wensink said the issues are clear

cut and well-described. He thought

clearly defined potential benefits have

been enumerated and are opposed by
unsupported, mythical fears of risks.

Dr. Bowman said gene transfer may
be the only feasible way of curing a

disease such as cystic fibrosis. She said

to even consider stopping the gene

transfer research needed to address this

disease is out of the question.

Dr. McKinney said he wished to point

out that in addition to proposing

modifications to the NIH Guidelines, Mr.

Rifkin has chosen to interpret how the

NIH should apply the proposed

modifications; Mr. Rifkin contends the

NIH should extend its purview to

commercial companies engaged in

recombinant DNA research under a

licensing agreement with an NIH funded

institution which cited the NIH
Guidelines in the licensing agreement.

Dr. McKinney said Mr. Rifkin was
attempting to involve the NIH, which is

not a regulatory agency, in an area

where it has no authority. Dr. McKinney
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urged the RAC to reject Mr. Rifkin’s

proposal.

Dr. McGarrity said Mr. Rifkin's

statement that RAC ignores the public is

false. Public members have long been
part of RAC's composition, and RAC has
actively sought to include the public in

its deliberations. Dr. McGarrity said Mr.
Rifkin underestimates the intelligence

and knowledge of the public. Dr.

McGarrity stated that Mr. Rifkin's

contention RAC would be saying there

are no ethical problems if Mr. Rifkin's

proposals are not approved is utter

nonsense. Dr. McGarrity said major
points of concern exist, but the scientific

approach examines the data and bases
a decision on a case-by-case review.

Dr. Walters responded to Mr. Rifkin's

implication that RAC has always given

permission to proceed. Dr. Walters
noted that until recently NIH procedures
permitted the local IDCs and
Institutional Review Boards (IRBs) to

approve human gene therapy protocols

without RAC review and NIH approval.

The NIH Guidelines were revised to

require the much more rigorous process

of national review.

Dr. Walters said transfer of genes into

the human germline would involve the

use of in vitro fertilization (IVF). NIH
funded IVF research is currently under a

de facto moratorium; national review by
an Ethics Advisory Board is required,

and at present, such a board does not
exist.

Dr. Walters said animal welfare,

either in the laboratory or in animal
husbandry, is a real issue. RAC,
however, is not the appropriate group to

address this issue. Some states have
animal welfare rules and the NIH Office
for Protection from Research Risks is

participating in the process of revising
existing Public Health Service animal
welfare guidelines. Dr. Walters felt local

review committees charged with animal
welfare are the appropriate bodies to

deal with this issue. Dr. Walters
suggested RAC reject Mr. Rifkin’s

proposal in light of the potential benefits
gene transfer research might provide.

Dr. Fox though public support of gene
transfer research is based on fear of
death and suffering. He said Aristotle’s

original meaning of "telos” was not a

final endpoint but the organism’s
intrinsic nature expressed in the here
and now. Society's responsibility is to

the present not to the future. He said we
are not progressing anywhere.

Dr. Fox contended that what is often
regarded as progress is simply dealing
with residual problems passed from one
generation to the next. He said humans
have a tremendous responsibility to the

animal kingdom, and he is concerned
with RAC’s human-centered rhetoric

and rationalizations. He said he had to

leave to wash his hands.

Dr. Miller of the Food and Drug
Administration said he wished "to

address some glaring factual errors in

Dr. Fox's remarks in what I thought was
otherwise a rather absurd presentation."

Dr. Miller said early field trials of

bovine growth hormone in dairy cows
suggest the cows utilize food stocks

more efficiently with as much as a 15

percent improvement in milk output

without a concomitant increase in food

consumption, in effect, "getting

something for nothing” through

improved nitrogen utilization.

Dr. Miller said Dr. Fox had not

understood the function of zinc

supplementation in the diet of Dr.

Brinster's genetically engineered mice.

Dr. Miller explained that the

recombinant vector was constructed so

that the human growth hormone gene is

under the control of a zinc-sensitive

promotor. Dietary zinc supplementation

increases the activity of the human
growth hormone gene, and the mice
grow larger than normal. However, in

the absence of zinc supplementation,

they are of norma) size and do not

suffer.

Dr. Miller said adopting Mr. Rifkin’s

proposal would inflict incalculable harm
on several very important areas of

scientific inquiry; e.g., the study of

genetic susceptibility to diseases such
as breast cancer. Harm would also be
inflicted on research aimed at

developing therapies for human genetic

diseases since animal studies which are

necesssary prior to human clinical trials

could not be carried out.

Dr. Miller said Mr. Rifkin’s proposal

is:

* *
* yet another highly contrived issue that

is another manifestation of what
‘Nature’

* * * alluded to in characterizing

Mr. Rifkin as someone whose nuisance to

substance ratio is high.

Dr. Joklik said he questioned what he

was hearing when the proposition is

made that progress is not only elusory

but possibly even undesirable, or when
the implication is made that the health

of this nation is no better today than it

was 100 years ago, or when the

discussion centers on what was in

Aristotle's mind when he used certain

phrases.

Dr. Joklik said the practical benefits of

this type of research for humankind is

unquestionable; the evidence supporting

this position is irrefutable. He called

absurd the proposition that the prospect
of benefit to untold humans through

generations to come shoidd be
outweighed by putative discomfort to a

small number of laboratory animals.

Dr. Joklik said a concept of "species"

was being invoked in support of Mr.

Rifkin's proposals. Dr. Joklik said he is a

member of the International Committee
for the Taxonomy of Viruses which has

been trying to develop a definition of

species with regard to viruses. Dr. Joklik

said it has been utterly impossible for

this committee to arrive at a definition

of a species. Species are constantly

evolving, and the transfer of genes from

one "species" to another has occurred

throughout evolution.

Dr. Joklik supported Dr. Gottesman’s
recommendation that RAC forcefully

state research on gene transfer be
fostered and not hindered.

Dr. Rapp supported Dr. Joklik’s

comments. He pointed out that medical
research has tremendously benefited a

variety of animal species. The
development of a rabies vaccine is one
example.

Dr. Rapp said Dr. Fox does not like

the fact that humans are human-
centered, but species tend to be self-

centered. Dr. Rapp stated that

stewarding and handling animals in a

humane manner is important, but to

think about preventing certain lines of

research in any species is a very

dangerous idea. If this concept were to

be seriously supported, society should

consider the "telos” of bacteria and
viruses.

Dr. Rapp said he supported Dr.

Gottesman’s proposal that RAC issue a

statement in support of this type of

research. He agreed ethical issues might

exist, but the consequences of forfeiting

all benefits of gene transfer research for

what at the moment appear to extremely

minor risks are so great that RAC should

not support Mr. Rifkin's proposals.

Dr. Saginor said that:

* * ‘ although some of Mr. Rifkin’s original

purposes may have been sincerely based, it

appears that various catch phases are uttered

and written to engender pubic fear and
potential press coverage with almost

McCarthy-type tactics. I want to address a

statement such as “a quick vote" * * * by
our committee. I resent the overt implications,

and I resent this playing to potential

inflammatory press quotes, and I particularly

resent you implying that our committee and
subcommittees do not care

* * * and do not

carefully consider various ramifications of

our decisions before a vote is taken.

Dr. Saginor said it is important to

address the issues and not strike fear

into the American public. He said he

strongly supports Dr. Gottesman’s
suggestion.

Dr. Gottesman moved that:

The RAC reject the amendments proposed

by Mr. Rifkin and published in the Federal

Register of September 20, 1984. Section II.
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Both its importance in current scientific

research and the long term possibilities for

treatment of human disease and the

development of more efficient food sources
make it a moral imperative that we strongly

oppose the blanket prohibition of this class of

experiments.

Dr. McKinney seconded the motion.
Mr. Rifkin said he believed RAC

members were well-intentioned; they

would not be part of the medical
research community if they did not think

they were trying to improve the lot and
welfare of humanity. Mr. Rifkin said it is

very difficult for any profession to

critique itself. He asked the members of

the committee to look at their world
view before they made any “hasty"
decision.

Mr. Rifkin suggested RAC members
were affected by the views they held

about modem science; he asked the

members of RAC to look a those

assumptions and consider that there are

other people who do not share that

world view.

Mr. Rifkin said the history of every

technological revolution shows that

every great technology brings both

benefits and costs. The more powerful
and impressive the technology, the

better able to expropriate, secure, and
use natural resources for human needs,

the greater the potential costs that will

be heaped on the ecosystem and paid by
future generations. Mr. Rifkin thought it

either naive or disingenuous to believe

that there are no risks, no costs

associated with the biotechnology
revolution.

Mr. Rifkin reiterated his position that

technologies mortgage the future to

provide security for the present. He said;

I think there are certain technologies that

are so powerful inherent to the technological

categories themselves that we have to ask the

question, is it appropriate to use them.

Mr. Rifkin said Dr. Brinster's

experiments are an attempt to develop
superanimals, animals that would grow
bigger and faster and provide

commercial advantage in the market
place. Mr. Rifkin contended that if this

procedure becomes commercially
feasible, livestock will be dramatically

affected. The long-term implications are

“model culturing" and the loss of gene
diversity. “Model culturing" of animals
will affect the well-being of society

because society becomes more
vulnerable to losses of these animals
because the animals lack genetic

diversity.

Mr. Rifkin said:

There are specific parts of this genetic

therapy that are more problematic than

others but to suggest that at every juncture if

we don't give the scientific community full

license to pursue any kind of research in any

area that we will be in some way
condemning all present and future human
beings on this planet to suffering, disease,

death, that to me suggests a syndrome of fear

and it needs to be addressed. . . .

Mr. Rifkin asked how RAC so

“prematurely” reached the conclusion
that the benefits in the long-run

outweigh the risks; only a few
experiments of this type have been
done. How can RAC be so convinced
the long-term benefits outweigh the

cost?

He suggested that:

... it would be very very foolhardy in a

one hour discussion on crossing genetic lines

for you to pass a resolution saying that you
would encourage this from here

henceforward. 1 think it's more responsible to

put a moratorium on this research until such
time as these questions are being properly

addressed by the American public.

Mr. Rifkin thought the letters that had
been received on this topic did not

represent an accurate cross-section of

the American public.

Dr. McKinney felt Mr. Rifkin had
either misunderstood or misconstrued

the comments of RAC members. Dr.

McKinney did not think any member of

RAC had suggested there are not

problems associated with any area of

research. However, the history of RAC
has been an orderly process of

consistently exercising care and
prudence in approaching the utiliztion of

recombinant DNA technology. Dr.

McKinney thought Gottesman's motion

was to continue this orderly process so

the potential benefits of this technology

might be assessed.

Mr. Mitchell pointed out that Mr.

Rifkin proposal would prohibit certain

experimentation involving the transfer

of genes; thus, the question before the

RAC is whether this area of scientific

research should be prohibited.

Dr. Rapp stressed that at least he and
probably most RAC members had not

spent “one hour” considering this issue.

Most members have been thinking about

these issues for a number of years. RAC
members recognize there are risks

associated with any new technology;

however, a total prohibition will prevent

society from ever learning whether these

potential risks are real or mythical.

Dr. Rapp said in our lifetime smallpox

virus has been wiped out; he did not

think the world was poorer for this

action. He thought the Brinster

experiments had to be considered in the

context of the overall pattern and

overall benefits of genetic engineering.

Dr. Rapp said some studies of gene

regulation, translation, and expression

have to be done in foreign hosts. Studies

such as these are leading, hopefully, to

solution of problems such as cancer.

Prohibiting these type of experiments
would destroy efforts to study very

major human disease syndromes. .Dr.

Clowes said there are a number of

scientific developments in which the

benefits enormously outweigh the costs.

Dr. Rapp said a total prohibition

would stop a whole field of science in its

tracks. Such attempts at prohibition

have not worked at any time in history.

RCA should continue to evaluate

proposals; otherwise, researches would
perform these experiments in other part

of the world. Should this occur, the U.S.

government would lose whatever
control it now has over these types of

experiments. Dr. Rapp said he favored

Dr. Gottesman's motion.

Dr. Holmes said Mr. Rifkin and the

RAC do have differences in perspective;

however, it’s not that RAC only sees the

benefits where Mr. Rifkin only sees the

risks. The difference in world view is

that seeing both the risks and benefits,

Mr. Rifkin would prohibit seeking the

benefits whereas the RAC would prefer

to press on to try and maximize the

benefits while minimizing the risks.

Dr. Joklik said many RAC members
have thought about these types of

problems for many years; the aim of

biomedical research has been to make
our children and our children’s children

healthier.

Dr. Joklik said a difficulty in

communicating with Mr. Rifkin is that as

soon as one of Mr. Rifkin’s concerns is

allayed, another concern surfaces. Dr.

Joklik said Mr. Rifkin now asks how
scientists can be sure this new
technology will provide benefits for

mankind. Recombinant DNA is the

means for answering many questions.

Ten years after the inception of this new
technique, so much more about the

working of the human cell and the

human organism is known, including a

more detailed knowledge of the nature

of human genetic material. In addition,

we now have the ability to manipulate

the genetic material. One simply has to

ask oneself how much more will we
know in another ten years, a very short

time in the experience of mankind.

Dr. Joklik said Mr. Rifkin was
attempting to arrest a process which has

been spectacularly successful.

Dr. Walters asked Dr. Gottesman if

she would accept a friendly amendment
to her motion; he proposed to add to the

motion the notion of protecting animal

welfare as well as human welfare

through a better understanding of

animal diseases. Dr. Gottesman agreed

to add such language to her motion. Dr.

McKinney, the seconder of the motion,

also agreed.
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Dr. Utndy said RAC is saying it is

unconscionable to prohibit exploring

this avenue of research. I le asked Mr.

Rifkin if there are any examples in

history where a social problem has been
successfully solved before the

technology was developed to address
the problem.

Mr. Rifkin said the Iroquois nation of

North America had a civilized and
advanced culture. These people

followed a specific procedure whenever
they considered some environmental,

social, or cultural change. They asked in

the deliberation process what effect the

proposed change would have seven

generations in the future. In some cases,

the Iroquois decided the particular

change would have more costs than

benefits and decided not to implement
it.

Mr. Rifkin said genetic engineering is

one approach to the future; it is not the

only approach. He emphasized that

there are other approaches to solving

problems. He offered as an example
attempts to deal with heart and lung

diseases and cancer. He said these

diseases have an environmental
component as well as a genetic

component. Mr. Rifkin said he would be
thrilled if NIH money were spent

studying how the environment triggers

genetic diseases rather than on research
on gene transfers.

Mr. Mitchell asked Dr. Bowman
whether environmental factors are a

cause of cystic fibrosis. Dr. Bowman
said environmental factors are not a

cause; cystic fibrosis is a genetic illness

Dr. Gottesman said Mr. Rifkin's

characterization of RAC's activities as
always giving the go-ahead is untrue as
RAC has often turned down requests to

proceed. Dr. Gottesman asked Mr. Rifkin
to be honest and accurate in his

portrayal of RAC and RAC’s activities,

and of the question currently before
RAC. In this instance, a single gene will

be moved from one organism to another;
all sheep are not about to be turned into

giant sheep nor are people with bat
wings going to be created.
Mr. Richard Pollack identified himself

as having been associated for a two
year period with Sandia Laboratories as

a consultant to the Nuclear Regulatory

Commission (NRC), as having served

with the NRC on the Three Mile Island

investigation, and as being “close" to

Mr. Rifkin.

Mr. Pollack said Mr. Rifkin was
asking:

... if the basic question of the

environmental impact . . . has been ignored

by this committee . . . What kind of rood
are we moving down? . . . with such a

powerful tool with such great consequences,
not to have that kind of basic methodology to

assure the public is very disconcerting,

whether on a concrete issue or on a less

abstract issue. . . .

Dr. Fox asked why others seem to

think there is an ethical issue to be
discussed. He said. “Surely there is not

some dialectical tension here that

cannot be reconciled, that somewhere
between us is meaning and substance to

the reality around us.”

Dr. McKinney reminded the

proponents of what their proposal

entailed; a complete prohibition of

certain types of research. He then called

the question.

By a vote of nineteen in favor, two
opposed, and one abstention, the RAC
agreed to close debate.

Dr. Gottesman then repeated the

language of her modified motion:

That RAC reject the amendments proposed
by Mr. Rifkin and published in the Federal

Register of September 20, 19&4, Section II.

Both the importance of this class of

experiments in current scientific research and
the long-term possibilities for treatment of

human and animal disease and the

development of more efficient food sources

make it a moral imperative that we Strongly

oppose the blanket prohibition of this class of

experiments.

By a vote of twenty-two in favor, none
opposed, and no abstentions, the RAC
approved Dr. Gottesman's motion.

Mr. Mitchell suggested that a

document be prepared to set forth the

statements and concerns of the RAC
and others. Dr. Gottesman said the

minutes of the RAC meeting could form

the basis of that document.

I-B-4. Decision

On the basis of the RAC
recommendation and the large public

response opposing Mr. Rifkin’s proposal.

I reject the proposed amendments to the

NIH Guidelines and endorse RAC's
statement affirming the importance of

this class of experiments in current

scientific research and the long-term

possibilities for treatment of human and
animal disease and the development of

more efficient food sources.

II. Change in the Nil! Guidelines

A new third paragraph is added to

Appendix A, Exemptions under section

IU-D-4. to immediately precede “Sublist

A," to read as follows:

Although these experiments are exempt, it

is recommended that they be performed at

the appropriate biosafety level for the host or

recombinant organism (for biosafety levels

see Biosafety in Microbiological and
Biomedical Laboratories. 1st Edition (March

1984). U.S. Department of Health and Human
Services, Public Health Service, Centers for

Disease Control. Atlanta, Ceorgia 30333, and

National Institutes of Health, Bethesda,

Maryland. 20205).

OMB's “Mandatory Information

Requirements for Federal Assistance Program

Announcements” (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every federal

program would be included as many federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

Individual program listing. NIH Invites

readers to direct questions to the information

address above about whether Individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: March 1. 1985.

James B. Wyngaarden,

Director, National Institutes ofHealth.

(KR Doc. 5582 Filed 3-8-85: 8:45 am)

BILLm<3 coot 4140-01-M
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September 4, 1984

Southern Illinois University
School of Medicine
Southern Illinois University at Carbondale

Carbondale, Illinois 62901

Medical Physiology and Pharmacology

Life Science II

Dr. William Gartland, Executive Secretary

Recombinant DNA Advisory Committee
National Institutes of Health

Buildi ng 31 , Room 3B10

9000 Rockville Pike

Bethesda, MD 20205

Dear Dr. Gartland:

I am writing to express my deepest concern about the amendment to NIH

guidelines for recombinant DNA experimentation as proposed by Jeremy Rifkin
on behalf of the Foundation on Economic Trends, 1346 Connecticut Ave., NW,

Washington, D.C. This amendment would prohibit any experiments involving
interspecies transfer of genetic material.

Passage of the proposed amendment would effectively halt research in many
areas of molecular biology, genetics, developmental biology and agriculture.
The stated rationale for this amendment is concern for species integrity.
While preservation of the germplasm of wild species and domestic breeds is

clearly a valid concern, it is difficult to see how research referred to

in Mr. Rif kin's letter threatens continued existence of animal species or
represents an assault on their fundamental rights. Rather, studies of these
type should be viewed as attempts to exploit the most modern "state-of-the-
art" methodology for elucidating fundamental mechanisms which control gene
expression and development. The benefits of progress in this field to man-
kind through advances in medicine and agriculture are too numerous to discuss.

Should specific experiments mentioned in the amendment ever lead to practical
applications, one could envisage development of domestic animals with improved
growth rate, efficiency of food utilization and disease resistance. If these
goals could be achieved via incorporation of "foreign" genes into the germ
line of these species, they would render this approach most meritorious and
could indeed help to relieve the species in question from housing and feeding
regimens which are considered by at least some groups within our society as

stressful and inhumane and eliminate usage of antibiotics and other drugs
from agri-business routine practices.

Should we go one step further and assume that animal genes could ever be

successfully incorporated into the human, we should consider a possibility
of permanent cure of inherited developmental, mental or metabolic disorders.
These possibilities, while presently being closer to science fiction books
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Dr. William Gartland
September 4, 1984

Page 2

than to scientific experimentation, do not appear to be particularly
frightening or contrary to prevailing ethical and moral standards of our
soci ety

.

Finally, the proposed mandate to discontinue NIH funding to institutions
carrying out research in this area would represent a flagrant intrusion of
a federal agency on academic freedom.

Before closing, let me add that these comments do not represent solely my
thoughts. As an officer of national societies devoted to support and

dissemination of biomedical research, I have ample opportunity to follow
the development of new trends and concepts in biological research and,

more importantly, to learn the views of leading scientists, physicians
and students working in the areas of animal and human reproduction. Thus,

please consider this letter most strongly opposing the proposed amendment
as representing opinions of a very large segment of American scientific

community and medical profession.

Si ncerely

,

Apdrzej Bartke, Ph.D.

Chairman, Physiology

Immediate Past President
American Society of Andrology

Executive Vice-President and President-elect

Society for the Study of Reproduction

AB/mh
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The
Robert Wood Johnson
Foundation

P.O. Box 2316

Princeton, New Jersey 08540

(609) 452-8701 Office ofthe President

September 7 , 1984

Dr. William Gartland
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
Building 31

Room 3B10
9000 Rockville Pike
Bethesda, MD 20205

Dear Dr. Gartland:

I've just read, and with increasing concern, the letter from Jeremy
Rifkin to Dr. Bernard Talbot recommending an amendment to the NIH guide-
lines for recombinant DNA experimentation.

The restrictions as proposed by Rifkin are positively medieval and
would do a profound disservice to the progress of medical science. As a
matter of fact, it seems reminiscent of some of the repressiveness of the
Dark Ages. I hope the guidelines remain unchanged.

Sincerely,

David E. Rogers, M.D.

DER : wpc
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\USIII\(.IX>\
IMVERSITY
SCHOOL OF
MEDICEVE

DEPARTMENT OF
OBSTETRICS AND
GYNECOLOGY

AT WASHINGTON UNIVERSITY MEDICAL CENTER

4911 Barnes Hospital Plaza
St. Louis, Missouri 63110

September 7, 1984

William Gartland, M.D.

Executive Secretary
Recombinant DNA Advisory Committee
National Institues of Health
Building 31 , Room 3B10
Bethesda, Maryland 20205

Dear Dr. Gartland:

I have seen the letter from Jeremy Rifkin at the Foundation on Economic
Trends in which he notes the work of Brinster and asks to prohibit
experimentation involving the transfer of a genetic trait from one species
to the germ line of another unrelated mammalian species. This is merely
to advise you that I think the work of Brinster is important, will be

of advantage to all of us and would strongly suggest that Rifkin's
suggestion be ignored.

James t. Warren, M.D., Ph.D.

Professor and Head, Obstetrics and Gynecology
Professor, Biological Chemistry

JCW
:
pc

[439]



A SSOCIATION OF PROFESSORS

Gynecology and 0of Uynecology and Ubstetrics
600 Marland Avenue, SW, Suite 300 East
Washington, D.C. 20024-2591

September 10, 1984

Dr. William Gartland

Executive Secretary

Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, Room 3B10
9000 Rockville Pike

Bethesda, Maryland 20205

Dear Dr. Gartland,

As President of The Association of Professors of Gynecology and
Obstetrics I am writing to you vigorously opposing the proposed ammendment
to the NIH Guidelines for recombinant DNA experimentation sent to you by
Jeremy Rifkin of the Foundation on Economic Trends. Specifically, he proposes:

"The NIH prohibits any experimentation involving the transfer of

a genetic trait from one mammalian species into the germ line of

another unrelated mammalian species. "Unrelated" shall be defined
as any two species that cannot mate and produce one generation
of offspring either in the wild or under pre-existing domestic breeding

programs."

This seems to us to represent the worst in opposition to scientific advancement
and perhaps one of the best examples of obfuscation which has reached our

attention in recent years.

The knowledge to be gained and the potential good to be achieved far

outweighs the objections raised by Mr. Rifkin. I think it is unlikely that any
reasonable person intends changing any mammalian species into a facsimile

or whatever of any other species. The research is intended to gain knowledge
into the function of chromosomes and genes and to approach the problem of

correction of genetic errors such as diabetes mellitus, genetic birth defects,

etc.
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This letter is not the place to discuss in great detail such scientific

gains as might be achieved. However, we would be most happy to suggest

qualified experts if testimony should be required now or in the future.

In summary, we vigorously oppose the proposed amendment. We think

it has no merit and potentially might restrict very beneficial research and

development in one of the most exicting areas in recent times.

Sincerely

Preston V. Dilts, Jr., M.D.
President

PVD/ltl

cc: Morton A. Stenchever, M.D
Mortimer B. Lipsett, M.D.
Leona Zanetti
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Joseph ^P. Kennedy, Jr. JFiouqdation

1701 K STREET, NORTHWEST, SUITE 205

WASHINGTON, D. C. 20006

(202) 331-7737

September 14, 1984

Dr. William Gartland
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, Room 3B10
9000 Rockville Pike
Be the sd a, MD 20205

Dear Dr. Gartland:

As a scientist, clinician and parent with deep concern
for the well being of our children, I am horrified by the
proposed amendment to the National Institutes of Health
Guidelines for recombinant DNA experimentation which Mr.
Jeremy Rifkin, the Foundation on Economic Trends, has
suggested. I visualize no surer way to prevent the
application of modern molecular biology to the cure and/or
prevention of genetic disorders, including many cases of
mental retardation, than by adapting such a prohibition on
transfer of genetic material from man to lower animals.

To my mind such tranfers will make possible animal
models for human disease which cannot be attacked directly
because of serious and appropriate ethical limitations on
research involving children, fetuses and eventually
handicapped individuals.

Contrary to the proposal of Mr. Rifkin, the National
Institutes of Health should encourage intensively such
experimentation since so many of our serious clinical
problems remain years away from solution.

Robert E. Cooke, M.D.
Chairman

Scientific Advisory Board
Joseph P. Kennedy, Jr.

Foundation
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Thie Rockefeller Foundation
1133 AVENUE OF THE AMERICAS, NEW YORK, N.Y. 10036

SHELDON J. SEGAL, Ph. D.

DIRECTOR, POPULATION DIVISION

CABLE: ROCKFOUND NEW YORK
TELEPHOKE: (21 2) 8 6 9 - 8 5 0 0

September 19, 1984

Dear Dr. Gartland:

I am writing to express my concern over the proposed amendment to
the NIH guidelines for recombinant DNA experimentation which will be
considered at the meeting of the RAC in October. The amendment deals
with "the transfer of a genetic trait from one mammalian species into
the germ line of another..."

In effect, this amendment would proscribe experimentation
involving the transfer of a DNA sequence that is found in one mammalian
species into oogonial or spermatogonial cell lines of any other species.

This amendment would seriously damage research efforts in

developmental biology and oncology. Such a proscription would also

prevent an important line of research of the application of molecular
biology to the study of evolution and phylogeny.

It is now clear that many gene sequences for particular enzymes,

and protein hormones are not species specific. How such heterospecific

DNA structures would be classified in the context of the vague term

"genetic trait" is unclear. In my opinion, the amendment would

introduce non-scientif ic chaos into the deliberations of the NIH.

I urge the RAC to disapprove the proposed amendment.

Dr. William Gartland

Executive Secretary
Recombinant DNA Advisory Committee

National Institutes of Health

Building 31, Room 3B10
9000 Rockville Pike

Bethesda, Maryland 20205

Very truly yours
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THE GRADUATE SCHOOL

UNIVERSITY OF WISCONSIN-MADISON
BASCOM HALL

MADISON, WISCONSIN 53706

September 24, 1984

Dr. William J. Gartland
Executive Secretary, RAC

National Institute of Allergy
and Infectious Diseases

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I am a Professor of Biochemistry and Molecular Biology and have
taught and published for thirty-two years on the subjects of biological
function, genetics, evolution and nucleic acid structure. I urge the

Recombinant DNA Advisory Committee to consider proposals to introduce
modified genes into the germ line of living organisms on the merits of

each proposed experiment. The benefits of new understanding, amelioration
of genetic, autoimmune or infectious disease and release of man and animals
from some disorders vestigial to our evolution in a differently hostile
environment are values which can be compared to any potential or hypothetical
costs to society.

The simplistic, authoritarian edict proposed by Rifkin is not supportable
by scientific understanding of natural or synthetic genes and their impact
on species into which they are introduced.

Rifkin's edict could sentence humans to continued suffering from
autoimmune and genetic disease even after future understanding shows safe
ways to prevent such suffering and loss of life.

Rifkin appears to be asking a governmental policy based on some mystic
ethos and morality neither properly documented as to their basis nor
properly a role of government intervention even if the philosophical basis
had been defined.

The Recombinant DNA Advisory Committee should continue to evolve
guidelines and recommendations based on safety, documented risks and
benefit to society. I recommend rejection of Rifkin's two proposals.

Topic: Rifkin letters of August 21 and 23

to Talbot

Sincerely yours.

Robert M. Bock
Dean

RMB: rm
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The Population Council One Dag Hammarskjold Plaza

New York, New York 10017

Cable: Popcouncil, New York
Telephone (212)644 1300
Telex: 234722 POCO UR

September 25, 1984

Dear Dr. Gartland:

I was disappointed to read Jeremy Rifkin's letter of August 21 in

which he requested an amendment of the NIH guidelines for recombinant
DNA experiments to prohibit experimentation involving the transfer of a

genetic trait from one mammalian species to another. In my view, that

would be unduly restrictive to investigators working in the field of

recombinant DNA research. The ability to change the genetic make-up
of species offers incredible advantages to humankind. In my view, what
is needed in regard to this important and promising scientific activity is

discussion of ethics, benefits, risks and guidelines, all on a continuing

and dynamic basis; not prohibitions.

Dr. William Gartland
Executive Secretary

Recombinant DNA Advisory Committee
National Institutes of Health

Building 31, 3B10
9000 Rockville Pike

Bethesda, Maryland 20005

Sincerely yours,

George Zeidenstein
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE SAN FRANCISCO, CALIFORNIA 94143

DEPARTMENT OF MEDICINE

September 26, 1984

Dr William Gartland
Executive Secretary
Recombinant DNA Advisory Committee
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Bill,

As a member of the scientific community and in my professorial role, I

wish to comment on Jeremy Rifkin's request to Bernard Talbot that his
two submitted items be considered as addenda to the NIH Guidelines on
Recombinant DNA Research. There are two issues on which I should like
to focus. The first is the intent of Mr Rifkin's amendment, "to protect
the biological integrity of every mammalian species." Although that
phrase sounds nice, it has no meaning to me as a physician, biological
scientist, or human being. Through evolution, which of course is an
ongoing process, speciation and species have come and gone and there has
been certainly no natural protection of their biological integrity other
than the empirical observation that zygotes with vastly different numbers
and structures of their parentally-derived chromosomes frequently do not
segregate those chomosomes in a way consistent with viability. However,
this clearly provides no protection for "the biological integrity of
every mammalian species". Mr Rifkins claims that the incorporation of
genetic traits from one species into the germ line of another to be an
assault on "the principle of species integrity and violates the right of

every species to exist as a separate identifiable creature". He, as

most non-biologists, does not understand that there is no such thing as

a right to exist "as a separate identifiable creature"; as described
above if such a right were to exist, then it is being violated and has
been so on a frequent basis throughout evolution. In spite of any efforts
Mr Rifkin might be undertaking, it will continue so long as there are

viable organisms.

Furthermore, Mr Rifkin states rather glibly that "certainly most human
beings would condemn any attempt to introduce animal genes permanently
into the germ line of homo sapiens." Although I have no more evidence
than does Mr Rifkin that this statement may be true or false, I certainly
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Dr Gartland
September 26, 1984

do not believe him. Furthermore, I do not consider similar experiments
between other mammalian species to be an intrusion that violates the
"telos of each species and is morally reprehensible." Mr Rifkin seems
to be trying to impose upon us a morality which is perhaps his own or
that of his colleagues, in a way that is absolute and precludes appropriate
discussions in the context of individual situations. This is a form of
fascism.

The second point which I wish to make is a philosophical one rather than
a biological one. We humans are participating in the process of evolution
per se. By that I mean that our ability, acquired through evolution, to

manipulate genomes by selective breeding and more recently by recombinant
DNA technology is an integral component of evolution itself and is not,

as has been claimed in the past, "tinkering with evolution." Instead,

it Is evolution. Because of our evolved level of consciousness, we as

human beings must however utilize appropriately our consciousness and

ability to anticipate as we effect our role in the evolution of our own

and other species on this planet. Thus, I do not subscribe to the

premise that we as human beings must through regulatory agencies exercise

control over evolution by forbidding specified acts of nature, we being

mere agents of nature.

To amend the NIH Guidelines with Mr Rifkin' s proposals is clearly

unacceptable to our society.

Sincerely yours.

David W. Martin, Jr., M.D.

Adjunct Professor of Medicine and Biochemistry
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Broome County Chamber of Commerce
Security Mutual Building • Courthouse Square

80 Exchange St. • P.O. Box 995 • Binghamton, N.Y. 13902
(607) 77**8860

September 26, 1984

Director
Recombinant DNA Activities
Building 31, Room 3B10
National Institute of Health
Bethesda, MD 20205

Dear Sir or Madam:

I have just finished reading the Federal Register report regarding DNA: research
(page 37016, dated 09/20/84) and agree with Jeremy Ritkin that the present research
is a very sensitive matter and should be legislatively controlled.

The DNA research projects of the human species holds promise to remove many of the
genetically created medical deformations and deseases. Just studying the usual
make-up of man's DNA chain should satisfy the medical needs. Just because it is

possible to mix human and other animal DNA components does not justify doing this.
We should not permit anyone to tamper with nature to such a degree that the creation
of a new species might result.

The main difference between man and other animals is the ability to feel emotions,
reason, and think in a rational manner. It would be difficult for anyone to predict
the nature of a beast that would, like man, learn to laugh and cry and have other
feelings exclusive to mankind.

Even the failure to fund through government money is not enough to deter everyone.
The matter is serious enough not only to deserve national action, but also to be
appealed on a completely global basis.

Yours truly,

BROOME COUNTY CHAMBER OF COMMERCE, INC.

Herbert W. Stamer, Vice President
Special Programs and Legislative Affairs

HWS:mjk
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WHITEHEAD INSTITUTE

Dr. David Baltimore

Director

John Pratt

Associate Director

617/258-5104

September 26, 1984

Dr, William J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Bill,

I am writing in response to Jeremy Rifkin's proposals for
Guideline changes for the 29 October 1984 RAC meeting.

I oppose this proposal on a number of grounds.

First, it would seriously hamper experimental research. The
transfer of genes from one species into another is often a necessary
part of protocols designed to understand how inserted genes behave in
host organisms. If the gene is not foreign to the host species, its
activity is often impossible to distinguish from that of endogenous
genes.

Second, in situations where genes are being inserted for
practical reason—like raising animals more efficiently, the same
reasoning holds. In situations where an intact gene must be used, the
necessity for a foreign gene would be difficult to get around.

The third reason is that Rifkin's proposal is based on what seems
to me to be an idiosyncratic religious precept which can have no role
in rational discussion. He venerates species and considers them
sacrosanct. He even seems to understand the telos (end or purpose) of

the human species, a question on which many people would have
differing opinions. I personally view a gene as a piece of DNA that

has evolved from precursors into its present form. During that

evolution it was honed into a fairly effective part of a larger system
of genes and therefore it is adapted to functioning in its own
species. Where two species are similar in their behavior, genes may
be interchangeable among species * where the species have disparate

needs, gene interchange could be deleterious. It is, however, an

experimental question, not a religious one. Genes of human and dogs

are not imprinted with human or canine qualities
;

they are parts of

systems and often they are virtually identical.

Whitehead Institute for Biomedical Research / Nine Cambridge Center, Cambridge, MA 02142 617/258-5000



WHITEHEAD INSTITUTE

Letter to W. Gartland
September 26, 1984
page 2

A fourth reason for my opposition derives from the previous one.

Where genes do not function well in a foreign environment they will be
deleterious. Therefore, the creation of animal chimeras is an
experimental procedure and can have no effect on wild animal
populations. In fact, virtually all of our domesticated species are
selected for properties that fit them poorly to wild environments.
Domesticated and experimental animals are strains bred and selected
for their value to humans. The insertion of new genes into them can
help fit them even better for our purposes but removes them even
further from their wild progenitors.

My fifth reason for opposition relates to Rifkin’s second
amendment, the one dealing with insertion into human germ line.
Here, I can agree that putting animal genes into human heredity
is a poor idea but my grounds are^moral repugnance. We would have to

have very strong reasons to believe that such an insertion of a

foreign gene would be beneficial to carry out such an insertion and it

is hard to see such an argument being made in the foreseeable future.

But I oppose "prohibitions" on the grounds that they provide an
apparent simplicity that often leads to difficulty. I also oppose
writing into regulations statements about "morally and ethically
unacceptable" practices because those are subjective grounds and
therefore provide no basis for discussion. There are good scientific
grounds for not putting any new genes into the human germ line today
and I believe that we should rest our behavior on such rational
assessments not on the shifting and personal grounds of morality.

In short, the grounds of Rifkin’s proposal are religious and
their adoption by RAC could even violate church/state separation.
His proposals represent an attempt to substitute dogma for rational
discussion. As such I oppose them and I would hope that any group of
people devoted to the scientific consideration of questions would
oppose them. A rational assessment of these new capabilities will, I

believe, conclude that they are valuable and pose little in the way of

hazard.

Sincerely,

David Baltimpre
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PUBLIC AND SCIENTIFIC AFFAIRS BOARD

AMERICAN SOCIETY FOR MICROBIOLOGY 1913 I Street, N.W.
Washington, D. C. 20006

Telephone: Code 202, 833-9680

September 27, 1984

Dr. William Gartland
Office of Recombinant DNA Activities
National Institutes of Health
NIAID-ORDA
9000 Rockville Pike
Building 31

Room 3-B10
Bethesda, Maryland 20205

Dear Dr. Gartland:

The Public and Scientific Affairs Board of the American Society for Microbiology
(ASM) disagrees with Mr. Jeremy Rifkin's proposals for amending the National
Institutes of Health (NIH) Guidelines for Research Involving Recombinant DNA
Molecules so as to prohibit certain categories of gene transfer experiments.
The Board takes the position that any major change that categorically prohibits
all experimentation in any area of science, besides being unenforceable and
unrealistic, is highly undesirable since progress in the acquisition of basic

knowledge in the area would be prevented. In the absence of scientific evidence
demonstrating that hazards exist, we strongly oppose the two amendments proposed
by Mr. Rifkin.

The current NIH Guidelines as applied through the Recombinant DNA Advisory

Committee have been functioning well. We see no reason for changing the

Guidelines or for modifying our original position of support for the Recombinant

DNA Advisory Committee and its mode of operation.

Sincerely,

Harlyn 0. Halvorson, Ph.D.

Chairman, Public and Scientific

Affairs Board

Monica Riley, Ph?D.

Chairman, Committee on

Genetic and Molecular Microbiology

cc: Dr. Ken Berns
Dr. David Pramer

Dr. Moselio Schaechter
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF
MOLECULAR BIOLOGY AND GENETICS

September 28, 1984

i

i

725 N. WOLFE STREET
BALTIMORE, MARYLAND 21205

Dr. William J. Gartland, Jr.

Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, Room 3B10
Bethesda, MD 20205

Dear Dr. Gartland:

I am responding to Mr. Jeremy Rifkin’s proposed addition of prohibited
experiments to the Guidelines as stated in the Federal Register, Vol. 49, No.

184. He proposes that NIH prohibit experimentation involving the transfer of a

genetic trait from a human being into the germ line of another mammalian species
and vise versa. This proposal, if approved, would in my opinion, severely
hinder many potentially important and useful experiments. Furthermore, it might
constitute a "foot in the door" to future prohibitions involving other species,
including plants.

At this time, we as biological scientists, simply do not know all the
answers as to what constitutes a risky or dangerous experiment. It would be a

mistake, and I believe it has been perceived as a mistake by the RAC committee
in the past, to simply ban experiments because of our ignorance of their
possible consequences. Potential risk must be weighed against the reality of

gain in our knowledge from such experiments.

No genome in nature is completely isolated and protected from
"contamination" with external or foreign DNA sequences. Many animal viruses
infect man and are capable of carrying DNA from the animal into the human
genome. This presumably occurs frequently in nature on an evolutionary time
scale and is perhaps beneficial to our evolution. In addition,
cross-hybridization of plant species is common, and crossing of closely related
animal species has been done without dangerous outcomes. The implantation of

small known DNA sequences from one species to another is probably much less
risky than the above examples.

Many thousands of recombinant DNA experiments have now been carried out

freely by laboratories all over the world with enormous advancement in our
knowledge, and with no dangerous consequences. Let us not roll back the clock
to the prohibitive environment of ten years ago.

Hamilton 0. Smith
Professor of Molecular Biology

and GeneticsHOSrmk



UNIVERSITY of PENNSYLVANIA
PHILADELPHIA 19104

The School of Veterinary Medicine September 28, 1984

Dr. Stanley Barban
Scientist Administrator
Office of Recombinant DNA Activities
National Institute of Allergy and

Infectious Diseases
Department of Health & Human Services
Public Health Service
National Institutes of Health
Building 31, Room 3B10
Bethesda, Maryland 20205

Dear Stan:

Enclosed is a letter Richard Palmiter and I have prepared
in response to Jeremy Rifkin's proposed amendment to the
NIH guidelines for recombinant DNA experimentation. I hope
you will find it helpful.

If you have any questions or would like additional comments,

please let me know.

With best wishes.

Sincerely yours,

R. L. pnnster
Richard King Mellon Professor

L. \B

of Reproductive Physiology

RLB/cep

Enclosure

[ 453 ]



September 27, 1984

Or. William Gartland
RAC/N1H
Bldg. 31, 3B-10
9000 Rockville Pike

Bethesda, HD 20205

Dear Dr. Gartland,

We are writing this letter In response to Jeremy Rif kin's
proposals of August 21 and 23, 1984 that the N1H should prohibit
experimentation Involving transfer of genetic traits from one
mammalian species Into the germllne of another unrelated mammalian
species. Rlfkln's basic argument Is that each species has a "telos"
or Integrity and that the Introduction of foreign DNA Into the
germllne violates this "telos." We have some difficulty
understanding Rlfkln's philosophy. By using the words such as
"telos" which means "ultimate end or aim" according to Webster's
dictionary and "Integrity", he seems to Imply that Individuals
within a species are genetically Identical and unmutable - a concept
that runs counter to the genetic Instability that Is observed (due
to point mutations. Insertions, deletions and rearrangements) and to

the process of evolution. In addition to not sharing this
philosophy, we believe that there are a number of social, practical
and scientific arguments against adopting this or similar proposals.

First of all. It Is Important to note that experiments
Involving gene transfer between mammalian species have been Included

In many grants over the past few years. Our grants, like those of

others, have been reviewed by the respective Departments, Schools
and Universities for adherence to guidelines governing
experimentation with animals and recombinant DNA. In addition, our

grants have been subject to scientific scrutiny by N1H study

sections and then approved and funded by the Institute of Child
Health and Human Development. Thus, there has been extensive review
of the safety and scientific merits of this research.
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Or. William Gartland
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All of the experiments described to date Involve transfer of

genes from bacteria, viruses and various mammalian (rat, rabbit,
human) species Into mice. The first experiments were reported In

1980 and there have been over 20 scientific articles employing these
techniques since. Unlike many scientific endeavors, these
experiments have received wide scientific and public attention.
Starting In 1981, there have been numerous popular articles
describing experiments of gene transfer between mammalian species.
Our own work describing the transfer of rat and human growth hormone
genes Into mice has been described In such places as The New York
Times, The Wall Street Journal , many local newspapers and Sunday
supplements, as well as In Omni . Time and Newsweek . The experiments
have also been described and discussed on TV and radio. Despite
this widespread publicity, there has been virtually no negative
public reaction, except to the grossly exaggerated stories of

phenomonal animal growth. The reports generally emphasize the great

potential of these new techniques (see below). The public has been

exposed to the scientific developments as they have been made and no

one has expressed the opinion that these experiments violate the

"telos" of mice. We have also made It clear that we feel that this

approach might well be applied to domestic animals. Even this

extension of the gene tranfer techniques from the laboratory to the

farm has not prompted public outcry. Although one could elicit

public outcry on both sides of any topic by appropriate techniques.

It seems that the public has accepted gene transfer between species

as a reasonable way to ask basic scientific questions and possibly

provide benefits to mankind.

Gene transfer between mammalian species Incurs few risks. The

original function of the Recombinant DNA Advisory Committee was to

assess the risks associated with gene transfer between species.

While certain risks were perceived, especially with micro-organisms,

most of the fears have proven to be unwarranted. With mammals, the

risks are minimal. The worst case scenario would Involve escape of

a laboratory or farm animal, but It Is difficult to perceive how a

genetically modified animal would represent any special threat to

man or his environment. Unlike micro-organisms and insects. It Is

not difficult to contain and monitor mammals. Because there Is

little risk Involved In the experiments, Rlfkln Is essentially

asking this agency to make an ethical judgment about gene transfer

between species. This Issue was raised In the past but it was not

adopted as part of the N1H guidelines.
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Another possible argument Is that this gene transfer research
might create monsters. The probability of doing so by this means
seems no higher than the natural rate. There are a number of

developmental defects that appear as "monsters" which arise In both
animal and human populations. Furthermore, defects In endocrine
function occasionally occur In natural populations which give rise
to giantism or acromegaly. The large mice that we have created by
transfer of growth hormone genes Into mice are certainly not

monsters because they are normally proportioned and they are no

larger than mice of some other strains. In addition. It Is

Important to remember that conventional breeding techniques can
produce extreme variations In size and form. Consider, for example,
the domestic dog. A Saint Bernard must appear as a monster to a

chihuahua.

In contrast, the benefits of gene transfer amoung mammalian
species are great. The primary emphasis of most laboratories
Involved In this research Is aimed at understanding animal

development and gene regulation. The coordination and regulation of

gene expression during animal development and differentiation are
major problems that can now be addressed by gene transfer Into
animals. We are already gaining Important Insights Into the signals
that determine In which cells a particular gene will be expressed.
We are also learning more about growth control In animals and the

endocrine feedback mechanisms Involved. In addition, we are
learning how the Immune system Is regulated during development.
These are but a few of the fundamental areas under Investigation.
They will lead to a better appreciation of developmental processes
and will allow new Insights Into how these processes go awry In

human Illness.

It Is also possible to deliberately mimic a human genetic
disease In experimental animals, thus providing a valuable model

system to stimulate research towards ways of ameliorating the

disease. For example, when genes suspected of being Involved In

human abnormalities (e.g. Huntington’s chorea) or disease (e.g.

cancer or arthritis) are Identified, a determination of how they

work In an Intact animal could provide ultimate proof as well as

provide a model system for further study.
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Dr. William Gartland
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Another area of research Involving transfer of genes Into
mammals that could lead to beneficial results Involves the genetic
manipulation of farm animals. There are two major categories of
Ideas that are being considered. One Involves Introducing genes
Into farm animals that would confer upon them desirable traits, e.g.
Increased growth, milk production or resistance to disease. The
other Involves Introducing genes that code for proteins of medical
value. The Idea Is that one could harvest the protein of Interest
from the blood or milk of these animals just as one would do from a

bacterial or yeast culture. The Idea warrants consideration because
there are a number of valuable gene products (e.g. certain blood
clotting factors) that are functional only after special
modifications which only occur In mammalian cells.

Perhaps a primary concern of Rlfkln and others Is the
possibility of gene transfer Into the human germllne. Although a

few Individuals envisage such experiments, scientists currently
working In the field view this as undesirable for both practical and
ethical reasons. Statements to this effect have appeared (Hammer,
Palmlter and Brlnster, 1984, Nature 311:65-67) or will appear soon
(Anderson, 1984, Science, In press). There are a number of areas of

scientific Investigation that are deemed Inappropriate for human

subjects, e.g. certain experiments on human embryos, yet these
mandates do not apply to other species because there Is great
Intellectual, medical, and In some cases economic value In pursuing

these areas. If this Is the primary concern, then It should be

phrased that way. There already exist sufficient safeguards to

prevent experiments Involving transfer of genes Into human eggs, so

this proposal would be redundant If It were limited to human

experimentation.

Another Important point concerns the distinction between wild

and domestic populations of animals. The experiments In question

Involve transfer of genes Into domestic animals only. These animals

have been genetically manipulated by man for hundreds, or In some

cases thousands, of years and many of these breeds are now totally

dependent upon man for survival. Although they are formally the

same species as their wild counterpart (by definition of breeding),

they clearly have a special place In man's economy and environment.

Thus, the "Integrity" of the wild animal populations Is not being

violated by the experiments conducted to date or proposed . Indeed,

It seems prudent to protect wild animals as much as possible from

man's Interference.

Rlfkln' s proposals are directed at gene transfer amoung

mammalian species; however. It would be difficult to defend the

arbitrary limitation to mammals. Why allow gene transfer Into fish,

frogs and flies but not Into mice? Is the "telos" of the former

animals Inferior to that of mice?
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There are a number of aspects of gene transfer experiments
that would make Rlfkln's proposal untenable In practice. His

proposal specifies that genetic traits from "one mammalian
species. . .(should not be Introduced) .. .Into the germllne of another
unrelated mammalian species." There are a number of problems with
this definition. First of all, why allow transfer of bacterial.
Insect and frog traits Into mammals but not traits from other
mammals? Second, what would be the status of synthetic genes or

genes that had been mutated so that they no longer resembled the

species of origin? Also, consider the situation where the genetic
traits of mice and rats are Identical (by DNA sequence), could the

rat trait be Introduced Into the mouse? Now suppose that the

traits differ slightly (one nucleotide change): does that preclude
gene transfer even though the function of the traits might be
Identical? Or In Rlfkln's terms, does one nucleotide change
constitute an affront on the "telos"? If so, then the "telos" of

organisms Is changing naturally all the time. Perhaps understanding
why foreign genes are being Introduced Into mammals Is worth
reiterating. There are two practical reasons. One Is that the
genetic trait of Interest may not have been Isolated from the
species Into which the gene will be Introduced. This was the case
with growth hormone. The mouse growth hormone gene has not been
Isolated. While we believe that It would be technically feasible to

Isolate the mouse growth hormone gene and obtain the same results.
It did not seem worth the time and expense to Isolate It when the
functionally equivalent rat and human genes were available. The
second reason Is that It Is easier to recognize the foreign gene
(and Its RNA and protein products) If It differs from the
corresponding endogenous gene. The foreign genes are "marked" and
easy to distinguish from the resident genes by standard techniques.
However, very subtle differences could be used to "mark" genes so as

to avoid using genes of another species, but Is It worth the
effort?

These are some of the more compelling arguments that we feel
justify not amending the N1H guidelines for recombinant DNA
experimentation as proposed by Rlfkln.

We are.

Ralph L. Brlnster
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association off americanmedical colleges
One Dupont Circle, N.W./Ashington, D.C. 20036

September 28, 1984

Dr. William Gartland
Office of Recombinant DNA Activities
National Institutes of Health
NIAID-ORDA
9000 Rockville Pike
Building 31, Room 3-B10
Bethesda, MD 20205

Dear Dr. Gartland:

We wish to comment on the proposed amendments to the NIH Guidelines for
research involving recombinant DNA molecules which were published in the
Federal Register on September 20, 1984 and will be considered at the RAC
meeting on October 29, 1984. These two amendments proposed to prohibit,
on philosophic grounds, any transfer of genetic traits between mammalian
species, including man. The enactment of such amendments would constitute
a serious limitation on entire classes of experiments which will be critical
to achieving the maximal use of recombinant DNA technology to improve human
heal th.

The genomes of higher mammals are complex and much of the study of gene

incorporation and expression must be done using these species if we are

to realize the potential application of gene transfer therapy for human

diseases. The proposed amendments as written exaggerate the effects of

such gene transfer experiments by implying that a trait is transferred
"...into the germ line of another unrelated mamalian species...". As

the RAC members well know, in such studies a gene is transferred to the

germ line of a single animal under experimental conditions, not

permanently introduced into the germ line of the entire species.

The Association of American Medical Colleges would urge the RAC not to

unnecessarily restrict the progress of medical research by adopting these

suggested amendments to the NIH guidelines.

Sincerely yours,

Ziujul firuf
Elizabeth M. Short, M.D.

Director, Division of Biomedical Research and

Faculty Development
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McARDLE LABORATORY
FOR CANCER RESEARCH

DEPARTMENT OF ONCOLOGY
MEDICAL SCHOOL, UNIVERSITY OF WISCONSIN

450 North Randall Ave.
Madison, WI 53706

October 1, 1984

Dr. William J. Gartland
Executive Secretary, RAC

National Institute of Allergy and Infectious Diseases

National Institutes of Health
Bethesda, MD 20205

Dear Bill,

I read Rifkin's letters of August 21 and 23, 1984 addressed to Dr. Talbot,

and I strongly recommend rejection of Rifkin's unreasonable proposals. These
proposals have no scientific rational basis and seem to be formulated on the

basis of prejudices. Using similar arguments one could advocate the rejection
of (1) animal meat as food (as required by some religions), (2) vaccines pro-
duced in animals, and (3) any medical care not conforming to certain religious
or philosophical beliefs.

Besides being illogical and harmful to society, the proposals clearly
violate the freedom of scientific inquiry (First Amendment; Griswold versus
Connecticut) and the principle of separation of church and state. Mr. Rifkin's
proposals are within the same realm as prohibitions of the teaching of evolu-
tion.

The basis for issuing any governmental regulation should include two eval-
uations :

(1) Benefits versus true and present risks (not hypothetical or imagi-

Often the damages that result from regulation strongly outweigh the bene-
fits of regulation (e.g., the benefits of the NIH Guidelines for Recombinant
DNA are nonexistent from a scientific point of view, whereas the damages that
result from such guidelines are great).

Again, as one of the founding members of RAC, I strongly recommend the
rejection of Rifkin's proposals.

nary risks) of given procedures, and

(2) Projected benefits versus projected risks of the proposed regula-
tions .

WS:cc



OHIO FARM BUREAU FEDERATION INC.m 35 East Chestnut Street, P.O. Box 479, Columbus, Ohio 43216
Phone: Area Code 614/225-8911

C. William Swank

Executive Vice President

October 1, 1984

Mr. Bernard Talbot, M.D., Ph.D.
Acting Director
Office of Recombinatant DNA Activities
Building 31 Room 3B10
NATIONAL INSTITUTE OF HEALTH
Bethesda, Maryland 20205

Dear Dr. Talbot:

The recent comments of Jeremy Rifkin published in the
Federal Register on Thursday, September 20, 1984 have
come to my attention as a representative of 95,000
families in Ohio related to production agriculture
and as a part of a 3 million member family
organization nationwide, the American Farm Bureau
Federation. I am quite concerned with the impact
these comments may have on the future of agriculture
and the well being of the citizenry of this country.

My organization is a joint sponsor of work being
conducted by Dr. Tom Wagner and his associates at
Ohio University in Athens, Ohio, dealing with this
very field. The impact that it can have on the
animal industry has great potential. From what I

understand as a non-scientist it can also have impact
on the field of medicine and can provide the hope of
conquering some of the health problems that have
plagued mankind for years.

I sincerely hope that the negative comments about
scientific research in this exciting new area will
not cause any branches of federal government to
withdraw support or deny support for this kind of
research. The potential is so great and the concerns
are the age old concerns levied against change.
Hybrid seed corn revolutionized agriculture in this
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country and led to the hybridizing of other plants
and animals. The research that led to this break
through has paid off handsomely for mankind. I

believe the research, sometimes called biotechnology
or even gene engineering, should be viewed as similar
to this good kind of research from the past.

Farmers have a good feeling about animals. They care
for them, shelter them, and look after their good
health. As a representative of farmers I can assure
you that if we let all animals run free with no
constraints, we would not enjoy our current lifestyle
for many, many reasons. When someone suggests that
animals should have the integrity of their own gene
make up, they should recall that most animals are the
offspring of planned mating and, therefore., each
animal has had the benefit of some human control.
Biotechnology is simply an extension of the same kind
of benefit.

Let's encourage good research and not let the critics
prevail

.

Yours very truly.

CWS/ch

cpy: Mr. John Datt
Dr. Tom Wagner
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THE JOHNS HOPKINS HOSPITAL

BALTIMORE, MARYLAND 21205

George H. Sack, Jr., M.D., Ph.D.

Tel. (301) 955-3122 1 October 1 984

The Joseph Earle Moore Clinic

Division of Medical Genetics

Department of Medicine
(301) 955-6621

Dl rector.
Office of Recombinant DNA Activities
Bui I ding 31 - Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

I am writing to formally express my concern over the opinions
of Mr. Jeremy Rlfkln regarding recombinant DNA experiments and
present In the Federal Register volume 49, number 184, September
20th, 1984. I understand that the consideration of his proposal
will be placed on the agenda of your Committee for the October
29th meeting.

For both theoretical and practical reasons, the proposed
gene transfer experiments to which Mr. Rlfkln objects are Important
and should continue without Interruption. There Is no legitimate
basis to suppose that laboratory controlled experiments such
as are planned would represent any difficulty or any threat.
There are many reasons to suppose that great understanding of

abnormal physiology would result from gene transfer experiments
and they have a I ready proved useful In earl l er studies. Proscription
of such thoughtful and carefully done work only assures that

It will be done elsewhere under situations where such concern

and fear are not exercised. Fortunately, the United States

Is significantly In the forefront of these Important studies

and maintaining respect and control for this work Is an Important

function of your Committee. 1 hope that you will consider the

very serious Implications of any potential limitation of these

studies. Thank you for your cons' +t

George H. Sack, Jr. I M. D. ,Ph. D,

Assoc! ate Prof essor of-MedlcI neof-M<

Pediatrics, and Biological
ChemI stry
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- BAYLOR
COLLEGE OF
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MEDICINE
Texas Medical Center
Houston, Texas 77030

Robert ). Kleberg, Jr.

Center for Human Genetics

(713) 799-4773

October 1, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institute of Health
Bethesda, MD 20205.

Dear Dr. Gartland:

I wish to comment on the August 21st letter of Mr. Jeremy Rifkin to Dr.

Bernard Talbot regarding transgenic animal experimentation.

Dr. R. Brinsten and his collaborators have made major contributions to

our understanding of tissue specific gene expression. Their important
studies have assisted investigators who have interest in improvement of
animal stocks.

This knowledge from this analystic method will be important to our

understanding of mammalian gene regulation.

Dr. R. Jaenisch has made a significant advancement toward the study of
mammalian development genes via transgenic insertional mutagenesis.
These important studies provides an improved means of identifying, and
characterizing mammalian development in genes. Undoubtedly development
genes of the mouse will have their equivalent genes in man. At a time
when study of Birth Defects in man is calling for innovative research
directions, we would be short sighted to restrict this research.

Investigators developing gene therapy approaches to human heritable
diseases would be tremendously set back by Mr. Rifkin's proposal. We
have already learned a great deal about the feasibility of somatic gene
therapy for man by the successful transfer of E. coli, hamster, and
human genes into intact mice. Undoubtedly the efficiency, safety, and
sensibility of human gene therapy will be determined by study in the
mouse. If transgenic experiments are prohibited, the effort to

development of human gene therapy would be sever ly and adversely
affected.

Mr. Rifkin has proposed to stop Research and Development from transgenic
research on emotional grounds. He has not examined the tremendous
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potential for new genetic knowledge and improved health care approaches.

I urge the RDAC of NIH to reject his guideline proposal of August 21st.

Sincerely,

Head of Medical Genetics

cc: Dr. Frank Ruddle
Yale University

CTC: It

Dictated by Dr. Caskey but signed in his absence
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Interdisciplinary Doctoral Program in

Molecular and Cellular Biology

Irvine Hall

Athens, Ohio 45701-2979
614/594-5816

Ohio
University

October 1 , 1 984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Director:

Recently a proposal has been made to the RAC which, if included in the

guidelines for recombinant genetic research, would end all gene transfer
experimentation in mammalian species. The proposal has been made by Mr.

Rifkin specifically to stop experiments which involve the transfer of human
genes into the germline of laboratory or livestock species, but the language
in this most unorthodox and unscientific proposal specifically forbids the
transfer of any genes between any species which do not naturally interbreed.

I wish to take issue with both the spirit and the supposed substance of
this frightening proposal. Prior to listing the dangers and tragic results
of the acceptance of this proposal, I wish to point out that even Mr. Rifkin
has not suggested that gene transfer in mammalian species is in any way
dangerous to human health or to the environment. His "concern" is
apparently for the genetic rights or the "integrity of the germline" of
mammalian species. The issue he brings before the RAC is not one of
national safety because gene transfer does not present any human health or
environmental hazards (see below) and even the fertile mind of Mr. Rifkin
cannot construe any real or imagined dangers from the scientific data. No!

Mr. Rifkin’s proposal does not deal with concern for any imagined potential
dangers, but with "moral or ethical" issues. In short, Mr. Rifkin’s
personal "morality", based upon his uneducated and quite unsophisticated
view of biological life, suggests to him that gene transfer between
"unrelated" mammalian species is wrong and he, therefore, proposes to the
RAC that these transfers be outlawed. Mr. Rifkin wishes to impose his
personal morality, his quasi-religious beliefs about the "integrity of the
germline", upon the NIH and all research scientists in this country.
Although I would be one of the first to stand up to defend his right to his
own beliefs and morality, I will not allow him to impose those beliefs upon
me and would hope the RAC would not allow him to impose his unusual morality
upon American science.
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Since the issue is of ethics or morality and, since in a free society
national morality is based upon a consensus of accepted behavior, it is
important to point out the long established and accepted practice of
altering the genetic make-up of livestock animals to meet the needs of
humans. Selective breeding, practiced since before recorded history,
involves selecting animals for mating based upon useful phenotypic traits.
By selecting from random changes in the genome, man has been able to
''design" species to serve his needs. Modern farm animals are vastly
different from their wild progenitors. The genetic sequences and,
therefore, the physical characteristics of these animals have been changed
to produce animals which will produce farm products efficiently. One of the
best examples of such specific genetic alteration is the dairy cow. The
wild ccw is estimated to have produced less than one pound of milk per day
while a modern dairy cow can produce in excess of 160 pounds per day. This
agricultural achievement is the result of hundreds of years of selection for
milk production. Although dairy farmers were selecting progeny on the basis
of milk produced, in reality, they were also unknowingly selecting for
changes in the genetic code for milk producing functions of the cow, genetic
changes which resulted from mutation or recombination of the bovine genome.
Selection, in this case, was not selecting for a rare animal which produced
more than 100 lbs. of milk each day, since no such animal ever existed until
recently, but skewing the natural changes in the genome towards increased
milk production. With present day technologies for the analysis of the
genome, not its transfer, it is now possible to directly select for a given
genetic sequence. Therefore, in principal, it is now possible, using
classical breeding and progeny selection to select for a cow with a growth
hormone gene sequence which is identical to the human growth hormone gene.

This suggested possibility is based upon the fact that the magnitude of the

changes in the sequences coding for bovine milk production resulting from

progeny selection are greater than the difference in sequence homology
between bovine and human growth hormone genes. It is therefore probably
possible, given enough time, to produce the same result (i.e. hunan growth

hormone genes into livestock species), using classical selective breeding

methods, which would be achieved by the gene transfer experiments Rifkin is

opposed to. Therefore, unless Rifkin is "morally" opposed to selective
breeding in agriculture, he is not so much concerned about the result as he

is the method. How does the method of gene transfer differ from selective

breeding? It is newer and it is much faster. Just as the ability of early

biologists to change the color patterns of the King's cattle or the Abbott's

flowers was viewed as witchcraft by earlier societies, so Rifkin views gene

transfer to be "immoral". He is opposed to the method solely because it is

new and it is different.

The sort of emotional response to mammalian gene transfer represented

by Rifkin's proposal to the RAC, if treated in the same manner as real

concerns about biohazards by the RAC or the media, could initiate and

support the resurgence of a "monkey trial" mentality opposing important

basic biological, medical, and agricultural research. I would urge the RAC

to deal only with any perceived biohazards which gene transfer might
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present and to refrain from judging, and possibly giving false credibility

to any proposed "moral or ethical" issues. This is particularly important

for this branch of recombinant genetics since, basically, biohazards result
from the ability of an organism to escape confinement and to infect other
organisms, including man. Obviously, microorganisms present a far greater
danger of escape and infection than do plants and animals. Recombinant
animals have a very low probability of escape and certainly a recombinant
animal cannot infect other organisms or transmit its genome to them. None-
the-less, it is recombinant animals that the non-scientific population fear,

simply because these species are biologically closer to humans. This fear
is emotional and does not have any basis in reality. I hope the RAC can
serve society by pointing out the basic differences between real potential
biohazards and unfounded emotional concerns.

In addition to my concern about the very nature of Mr. Rifkin's
proposal, I would like to point out several specific examples of how our
society will suffer if this proposal were to become public policy. Clearly,
any biologist realizes that the whole animal serves as a much better
experimental system than in vitro systems or cells in culture. By cloning
specific genetic sequences and introducing these sequences into the germline
of experimental animals, the manner in which those portions of genes
responsible for genetic regulation function is rapidly being understood.
Although these studies are of utmost importance in understanding fundamental
biological mechanisms, the ramifications of the early studies in this
emerging area of molecular biology are enormous for cancer research,
research on inborn genetic disorders, and for agriculture and the rural
economy

.

Studies by Palmiter and Brinster, using the SV40 T-antigen "oncogene"
and fusion genes incorporating this tunor inducing gene, and by Leader and
Stewart, with fusion genes of the myc oncogene, have added more to the
understanding of oncogenesis than decades of studies in cultured cells.
Now, mouse lines with known specific genetic sequences which induce
oncogenesis are available. The role of specific regions of oncogenes in
oncogenesis may now be dissected. The detailed mechanism of the oncogenesis
process, provided by these studies, will provide the basis for an eventual
cure of this dread disease. Clearly, the study of human oncogenes in mice
is a highly moral undertaking allowing the study of human cancer in
laboratory animals. Should a crucial aspect of cancer research be stopped
because of Mr. Rifkin's ethics?

Tens of thousands of people in the U.S. suffer from a broad range of
genetic disorders. Studies with animal models for these diseases which use
gene transfer to place functional genes into the animal's genome to replace
the function which is deficient, provides the single most successful
methodology to study these disorders. The impact of this technology on this
field of medicine of genetic disorders has been reviewed recently by
N.I.H.'s, W. French Anderson. Are the personal ethics of Mr. Rifkin more
important than the hopes and lives of these patients? Should their lives be
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held hostage to Mr. Rifkin’s personal ambitions?

Finally, gene transfer brings the same basic recombinant technology to
agriculture that has already been shewn to be of enormous economic value in
several industries including pharmaceuticals, specialty chemicals, and
resource recovery. Growth hormone genes are being transferred into the
germlines of swine and other livestock animals in our laboratory and in the
laboratories of others because the resulting animals will probably be
dramatically more feed efficient and will provide agriculture with some of
the economic benefits of the biotechnology revolution. The Ohio Farm Bureau
is a partner in this research undertaking in Ohio because this technology
may serve to aid in improving the depressed farm economy. Rifkin’s attempts
to block their access to biotechnological advances are viewed by farmers as

a direct threat to their economic survival. As a scientist using gene
transfer technology, and as a fifth generation farmer with deep roots in

Ohio agriculture, I ask the RAC to consider the enormous potential value of

this technology for agriculture and the people of Middle America.

A technology allowing the transfer of genes into the genetic make-up

of mamnalian species, with a tremendous potential for good in medicine and

agriculture, is now a part of the scientific capability of our society. Do

we carefully use this valuable methodology or march backward away from the

future and into the unfounded fears and human miseries of the past?

Thank you for your efforts in dealing with this important matter.

Yours sincerely,

Thomas E. Wagner, Ph.D.

Professor and Chairman

TEW/dpg
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CARNEGIE INSTITUTION OF WASHINGTON
Department of Embryology

115 West University Parkway
Baltimore, Maryland 21210

Telephone: 467-1414

October 1, 1984

Director
Office of Recombinant DNA Activities
Building 31 - Room 3310
NIH
Bethesda, MD 20205

Dear Sir:

In this letter, I wish to object to the proposed ammendment to the NIH guide-
lines on Recombinant DNA forwarded by Mr. J. Rifkin as it was described in the

Federal Register 49^ #184 (September 20, 1984).

The introduction of foreign genes into the germ line of mammals other than
humans has many potential benefits for mankind. Genetic changes by modern methods
can be done rapidly and with much greater precision than conventional breeding and
selection programs. Indeed, it may well be possible to change a desired trait
with much less overall genetic changes and in fewer organisms by use of cloned
genes and gene transfer methods than was heretofore possible using long-term
breeding methods. At any rate, the overall genetic changes are minimal by gene
transfer with no reason to believe that the species would be placed in any danger.

The introduction of genes into the germ line of humans is a subject of
considerable discussion and debate at the present time. There are many instances
such as well-defined genetic defects that may be amenable to gene therapy, and
there is no reason to rule out foreign genes categorically for these uses. Official
committees are wrestling with the pros and cons of this kind of research and therapy.
Committees exist to protect humans from many kinds of intervention and to regulate
the research on human subjects and human material. Categorical prohibitions at
this time are not needed and unnecessarily restrictive. Let the debate continue
until a reasonable conclusion emerges. Even then, it is a mistake to adopt such
categorical restrictions that would limit future options.

Mr. Rifkin's reason for this ammendment is that "the crossing of species
borders, and the incorporation of genetic trails from one species directly into
the germ line of another species represents a fundamental assault on the principle
of species integrity and violates the right of every species to exist as a separate
identifiable creature". This is his own interpretation of the rights of animals.
It is highly personal and in no way constitutes grounds for such all encompassing
rules.

(con ' t)
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Director, Office of Recombinant DNA Activities
October 1, 1984

PAGE 2

I oppose his ammendments strongly and hope that the Committee will not adopt

them.

Sincerely yours,

Donald D. Brown, M.D.

Director

DDB:pe
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Interdisciplinary Doctoral Program in

Molecular and Cellular Biology
Irvine Hall

Athens, Ohio 45701-2979
614/594-5816

Ohio
University

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Director:

Mr. Jeremy Rifkin’s letter, recorded in the September 20, 1984 issue of the
Federal Register, urging the Recombinant DNA Advisory Committee (RAC) of the NIH
to ban any research involving gene transfer among mammalian species is cause for
concern on several points. My concerns are presented below.

Mr. Rifkin’s claimed basis for the proposed ban is that it would violate
the right of species to purity of their germlines. This claim is erroneous on
at least two points founded in biology. First, it is illogical to claim as a
nright n something that does not now exist in nature. Last year Dr. Barbara
McClintock was awarded the Nobel Prize for her work demonstrating transposable
elements in maize. Subsequent to Dr. McClintock's elegant studies in maize,
other researchers have shown that transposabi lity is a common phenomenon in
nature. Furthermore, it has been well-established that retroviruses contain
genetic information and enzymes that allow insertion of DNA copies of their
genomes into the genomes of mammals and other organisms. Thus, "purity” of the
germline of species is certainly a non-existent condition. Secondly, from the
biological perspective, sexual reproduction is a great step forward in promoting
the adaptability of species and, thereby, the survival of the species. The
obvious reason for this is that the combination of genetic traits from two
individuals increases dramatically the variation within the species, increasing
the likelihood that some individuals within the species will be able to survive
to reproduce under a wider range of environmental conditions than would be true
without that variation. This makes clear two important facets of nature: 1) the
germlines of sexually reproducing plants and animals are not "pure” in any sense
of the word, and 2) individuals that possess unusual (for their species) genes
may be, but are not necessarily, extremely valuable for the future of that
species. Thus, one or a few genes "do not a species make”, but they can be very
useful to that species if they allow the individual to survive to reproduce. It

probably need not be stated, but if rare genes are harmful the individual
bearing them is less likely to survive to reproduce. The point is that species
are not static genetically; rather, they possess the genetic information to
survive and compete within the limits of the degree of genetic variation
existent within the species.

Man, since the beginning of agriculture, has been practicing genetic
manipulation of plants and animals. This has occurred as man has attempted to
select superior plants and animals for agricultural production or for com-
panions. Thus, domestic swine, cattle, horses, sheep, dogs, cats, and chickens
(for example) are vastly different from their original wild ancestors, but the

capacity to interbreed is still complete when domestic animals and wild animals
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of the same species come into contact. Thus, by definition, the domestic and
wild types belong to the same species. Similarly, cultivated plants are vastly
different from their wild ancestors, but can be interbred with the wild types.
Mankind has selected plants and animals with superior performance character-
istics to enhance agricultural productivity and efficiency. With increasing
knowledge, this process has continued with increasing efficiency. Selective
breeding is not qualitatively different from gene transfer. Gene transfer is,
however, potentially much more efficient in that selected genes that can be
incorporated to allow quantum improvements in productive efficiency.

It is apparent that Mr. Rifkin believes that introduction of a gene derived
from one species into the genome of another species violates some essential
essence of the species, what he calls the species nborder n

. It is a miscon-
ception that one or a few genes are sufficient to violate the integrity of a
species. Individuals within species possess only a portion of the gene pool of
the species, and the gene pool is dynamically evolving, with loss and gain of
genetic variation. Introduction of "new" genetic material into a species can be
argued to be beneficial to the ability of the species to compete and survive,
because it is the limit in genetic variation within a species that determines
its long-term survivability. An individual within a species is not the defini-
tion of that species, it is only a representative of that species.

Recombinant DNA research in animals is not only potentially powerfully
beneficial to agricultural productivity and the consequent ability to provide
food and fiber for the human population of the world but also to human health
sciences. A great deal has already been learned about regulation and expression
of oncogenes and human genetic disorders. Interruption of research leading
toward prevention, treatment, or cure of such diseases would be irresponsible.

I do not wish to call into question the motives of Mr. Rifkin; however, the
eloquent lack of substance in his letter leads me to wonder what his goals are.

Nowhere in Mr. Rifkin’s letter is either the issue of potential harm to the
environment or the issue of potential hazard to human or animal health raised.

In fact, a very strong case can be made that the research in question does not
pose a hazard of either type. Perhaps that is the reason these issues were not

raised by Mr. Rifkin. My concern, therefore, is that it is not apparent why Mr.

Rifkin feels that RAC should take action to ban work on gene transfer in mam-
mals. Is there another, unstated, purpose behind Mr. Rifkin's proposal? If

that is the case, is the purpose other than simply to interfere in the progress

of research with such a clear potential to enhance human and animal health? One

can not be certain what purpose Mr. Rifkin has in mind, but the prevention of

work that has strong potential to provide information leading to the treatment

and/or prevention of such human diseases as cancers and genetic disorders and of

animal diseases such as parasitemia and infections would be unspeakably
unfortunate.

I urge the RAC to take a strong position against Mr. Rifkin’s proposals.

Sincerely,

Finnie A. Murray, Ph.D.

Associate Professor
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UNIVERSITY of PENNSYLVANIA
DEPARTMENT OF HUMAN GENETICS

Roy D. Schmickel, M.D.
Chairman

215 -898-3582

The School of Medicine/G3
37th and Hamilton Walk

October 2, 1984 Philadelphia, PA 19104

Dr. William Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I am writing in response to the request from Dr. Jeremy Rifkin to

place an amendment to the NIH guidelines for Recombinant DNA Experi-
mentation.

I am concerned that any regulation which would proscribe the study of

particular forms of gene expression would greatly limit our ability to

design experiments necessary for health research. The ability to transfer
genes from one organism to another has been the basis of some of the most
dramatic advances in science. Somatic cell hybrids are used routinely to

increase our knowledge of the human genetic map. To date, the the somatic
cell hybrids are also one of the most efficient ways to isolate particular
chromosomes or parts of chromosomes. By such means in somatic cells, the

actions of genes can be observed at the cellular level. The transfer of

genes to germ cells permits the observation of genes at the organismal and
embryological level. This research promises to help us to solve the
diseases and misfortunes of hormonal imbalance and birth defects.

The use of interspecies constructs has proven to be extremely useful

and permits a careful analysis of small differences between species. The

work by Ralph Brinster here at the University of Pennsylvania has been

extraordinary in its productivity and represents one of the most fruitful
avenues of investigation of hormone action. Only when a gene is injected
into germ cells can the effect of the gene be seen in an entire organism,
and only when a human gene has been injected into another mammal can we

ethically study the embryological action of a human gene. When we con-
sider the enormous number of diseases that are caused by hormonal defi-
ciencies or abnormalities, it is imperative that we continue this type of
study of hormonal genes. It is not difficult to look ahead slightly to

see the enormous impact that such experiments will have in helping us

understand ways to prevent developmental birth defects.
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It is difficult to appreciate Dr. Rifkin's concern for interspecies
genetic experiments. Undoubtedly viruses have been transferring genes
between mammalian species for millions of years. An amendment to an NIH
guideline cannot serve to protect the "integrity of every mammalian
species". There is no evidence that nature has established impenetrable
species borders and there is direct evidence of the transfer of genetic
information between species. The literature on the action of retroviruses
stands as testimony to the free and constant transfer of genetic inform-
ation between species. It is presumptuous for Mr. Rifkin to speak for

nature and the "telos" of species. Certainly there are ethical systems
which support the expansion of knowledge, the dissolution of ignorance,

and the prevention of "natural" tragedies. "Integrity" does not neces-

sarily apply to legislative efforts to freeze a changing universe.

All of humanity can benefit from the knowledge of gene expression and

gene control. This is the first time that man has a reasonable hope to

attack the evils of developmental defects which cause severe mental

retardation and incapacitating physical deformities. It is my hope that

the NIH Recombinant DNA Advisory Committee will not accept such pre-

sumptuous amendments as that of Jeremy Rifkin, which would hamper the pro-

gress of careful and thoughtful research.

Sincerely yours,

Roy D. Schmickel, M.D.

RDS: 1

c
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October 2, 1984

To Whom It Way Concern:

It has come to my attention that Mr. Jeremy Rifkin of
the Foundation on Economic Trends, Washington, D.C. submitted
a letter to the National Institutes of Health to amend guide-
lines for recombinant DNA experimentation to prohibit any
experimentation involving the transfer of a genetic trait from
a human being into the germ line of another mammalian species
and to also prohibit any experimentation involving the transfer
of a genetic trait from any mammalian species into the germ
of a human being.

I DO NOT support this recommendation - Research utilizing
this procedure could be very helpful to many populations.
One research area presently utilizing this procedure is a
search for the cure of me tachromat ic leukodystrophy which
handicaps children at an early age.

If this procedure is prohibited, you are limiting the
search for a cure for this genetic problem. This stoppage
would be disastrous to many young children.

To reiterate - I DO NOT support the recommendation of
Mr. Jeremy Rifkin and I would like to see the guidelines
as they are to remain intact.

Sincerely,

New Marshfield, OH 45766

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS:
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Sample letter: October 2, 1984—Craig C. Browne, New Marshfield, OH

October 2, 1984

Yvonne Ley, New Marshfield, OH
Jean Madu, New Marshfield# OH
Garland R. Reynolds, New Marshfield, OH
Robert M. Rcmeiser, New Marshfield, OH
Kimberly Spetnagel, Athens, OH
Barbara Walence, New Marshfield, OH
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School of Sciences and Health Professions

Office of the Dean • (804) 440-3274 • Norfolk, VA 23508-8508
OLD DOMINION

UNIVERSITY

October 4, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institute of Health
Bethesda, Maryland 20205

Dear Sir:

I wish to object to the request of Mr. Jeremy Rifkin to the National
Institute of Health, as recorded in the September 20, 1984 issue of the
Federal Register , "to prohibit any experimentation involving the transfer
of a genetic trait from one mammalian species into the germ line of another
unrelated mammalian species." Such a regulation would clearly negate all
the progress that has been made in genetic regulation in the last 50 years.
It would severely restrict the exciting opportunities for developing unique
qualities of food, fiber, and research animals, and sacrifice, at the beginning,
the potential for human use in the relief of severe genetic disorders.
Furthermore, to impose a suspension of all National Institute of Health
research grants for any institution that engages in such experimentation,
regardless of the funding source

,
will be tantamount to terminating most

of the health related research in this country because all the major research
institutions will unquestionably be involved. It would again set the scene
for forcing United States scientists to either wait angrily while watching
their foreign counterparts move ahead with the field, or to join them or

to proceed in a clandestine manner.

I would like to call Mr. Rifkin's attention that the "telos" of a

mammal was "violated" the first time it was tamed or selectively bred and
that nature "violates" this hereditary sanctity by continual evolutionary
experimentation, including direct gene transfer via retro viruses.

I find it interesting that the restriction applies only to mammals,
where it is "morally reprehensible," implying that it is acceptable to

violate "telos" of a worm, fish, snake or chicken.

The implications of this movement would be severe, and for the future totally
crippling. Please fight it fiercely!

Sincerely

Joseph C. Daniel, Jr.

Dean

JCD, Jr
:
jr
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MAXINE SINGER
National Institutes of Health

Bethesda. Maryland 20205

October 4, 1984

Dr. William J. Gartland
Executive Secretary, RAC
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Bill:

I write to express my opposition to the proposed amendments
to the NIH Guidelines submitted by Jeremy Rifkin. Everything I

know about biology and about the history of science leads me to

believe that his stated reasons in favor of these amendments are
specious and irrational, both as science and as public policy.
Perhaps the most disturbing aspect of his proposal is that it

will confuse and mislead the American public about current science
and the policies governing research. History, from Galileo through
Lysenko, teaches us that mysticism can never yield rational and
wise public policy in scientific matters. Yet mysticism is the

basis of Mr. Rifkin' s proposal.

The notion that a species has a telos (a purpose) contravenes

everything we know about biology. Species can have, and many in

the past have had a telos (an end), namely extinction. That is

the only telos known to exist. No species we know of has a fixed

genome. Quite the contrary. Genetic studies throughout this

century have again and again confirmed that the genetic make-up

of organisms within a species is continually changing through

recombination, mutation, deletion, duplication, rearrangement and

insertion of DNA sequences. Recent experiments have, if anything,

shown us that this remarkable plasticity is more extensive than we

imagined and is a fundamental property of living matter. Living

things are changeable, not fixed. Furthermore, this attribute

of living systems is confirmed by the large number of structural

variants of specific genes that exist in normal individuals

including humans. Thus the proposals seem to be aimed at pre-

serving something which does not exist.
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I do agree with one of Mr. Rifkin's aims. There is presently
no reason to consider inserting foreign genes into the germ lines
of humans. We need to gather a great deal more scientific evidence
before we will know whether such procedures will ever be useful to

alleviate or eliminate genetic disease. We need an enormous amount
of experimentation to determine whether such procedures are even
feasible. In the meanwhile, a variety of more effective or simplier
alternatives for treating such diseases may emerge. There is plenty
of time for wide societal discussion of all aspects of the possibil-
ities. The report of the President’s Commission for the Study of

Ethical Problems in Medicine and Biomedical and Behavioral Research
represents the deeply considered views of an excellent group of

independent citizens; a copy is attached and I request. that it be

included in the file of comments on the proposal. Its serious
approach provides a good starting place for public discussion.
However, contrary to the proposal, the report's content suggests
that we have no need to consider prohibitions, with all their
negative consequences. The NIH Guidelines and the current regula-
tions regarding human experimentation already provide strict
safeguards against premature and ill-considered attempts at

modifications of human germ lines.

Sincerely,

Maxine Singer
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THE JOHNS HOPKINS UNIVERSITY

SCHOOL OF MEDICINE

and

THE JOHNS HOPKINS HOSPITAL

I

I

department of pediatrics

JOHN W. LITTLEFIELD, M.D.

Chairman and Pediatrician-in-Chief

Mailing Address:

The Children's Medical & Surgical Center
THE JOHNS HOPKINS HOSPITAL

Baltimore, Md. 21205
Tel: (301) 955-5976

I

October 4, 1984

William J. Gartland, M.D.
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases

National Institutes of Health
Bethesda, MD 20205

Dear Bill:

From several directions I have heard of Mr. Jeremy
Rifkin's letter of August 21, 1984 suggesting a prohibition
on the transfer of genes between any mammalian species and
the germ line of another. I am writing in order to be
included in the opposition to such a prohibition. It is

unreasonable in my opinion to object to introducing human
genes into the eggs of mice or other non-human mammals.
Such work is clearly essential if we are to learn how
development is controlled and how birth defects might be
prevented. It is already providing much new information,

with eventual clinical relevance, concerning how genetic

information is regulated during embryogenesis, a subject

which has previously been a complete mystery. The gulf

between those caring for patients with birth defects and
those studying development in the laboratory is very deep

and wide. It would seem to me extremely foolish to

discourage this exciting and valuable new avenue of medical

research.
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William J. Gartland, M.D.
October 4, 1984
Page 2

I'm sure you will be hearing from others at Hopkins,
as well as from the American Society of Human Genetics,
but I wanted to be sure that my "vote" was not left out!

Best wishes,

Sincerely yours

JohnlW. Littlefield, M.D.
Given Professor of Pediatrics

JWL/ls
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ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, New Jersey 07110

Telex: 133-417

October 4, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I am re spondng to the letter dated September 1 7 , 1984 from Dr. Ruth L.
Kirschstein requesting comments on the proposal from Mr. Jeremy Rifkin for
consideration of an amendment to the NIH Guidelines on Recombinant DNA
Research.

I would strongly oppose this amendment for the following reasons:

1. The request from Mr. Rifkin is not for consideration of the
merits or hazards of such research, including the potential
harm that might be caused to the mammalian species involved,
but for a direct ban.

2. The species involved have already undergone extensive genetic
modification as a result of breeding programs designed by man.

In many cases these modified forms would not survive in the

habitat of their progenitors. I do not consider modification
by germ line transfer to be conceptually different.

3. I would oppose any such blanket restriction on research and the

quest for new scientific information as a dangerous precedent

that is incompatible with scientific freedom. How the results

of such research are implemented becomes a matter for regulation,

but not the conduct of the research per se.

Yours sincerely,

B. L. Horecker

BLH: jm
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF NEUROSCIENCES M-008 LA JOLLA, CALIFORNIA 92093
SCHOOL OF MEDICINE

October 5, 1984

Director

Office of Recombinant DNA Activity

Building 31, Room 3B10
National Institutes of Health

Bethesda, Maryland 20205

Dear Sir:

I am writing in response to the letter of Mr. Jeremy Rifkin in the Federal Register

of September 20, 1984, in which he wishes to outlaw gene transfer experiments in

animals. If such were done it would make impossible experiments which need to be
performed to determine the feasibility of gene transfer experiments in humans. My
own particular field is the genetics of inherited neurological disease. In 1969 I

discovered the basic genetic defect in Tay-Sachs disease. We are currently working
out techniques to see if gene therapy could be used to cure patients with Tay-
Sachs disease and related diseases by gene transfer. Such experiments will involve
the isolation of the normal gene which is involved in these diseases, the insertion

of such genes into appropriate vectors and studies in cultured cell systems and
whole animals to determine the effectiveness of such gene transfer on the

correction of the metabolic defect. Several animal models for ganglioside storage
diseases are currently available in cats, dogs and mice and these are ideal subjects

to determine the effectiveness of gene therapy as a prelude to any studies in

humans.

If such research is outlawed it would make impossible the long term carefully

planned and detailed studies required in order to maximize conditions for human
therapeutic studies. There are thousands of families throughout the world who have
had a genetically defective child and are anxiously awaiting the results of this

research with high hope and great expectation. I wish therefore, to strongly speak

against the position taken outlawing such experiments.

Sincerely yours,

Professor of Neurosciences

JOB/so
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10 OLD BOONTON POAD

WOLFGANG JOCHLE ASSOCIATES INC-
CONSULTING VETERINARY SCIENTISTS AND THERIOGENOLOOISTS

DR. WOLFGANG JOCHLE. PRESIDENT

Director
Office of Recombinant DNA Activities

Building 31, Room 3 B 10

National Institute of Health
Bethesda, MD 20203

DENVILLE N J 07834 USA

(2011 627-6166

Telex 13 6479 An 64

Oct. 05, 1984
665/84

Re: 3 eremy Rifkin’s request to halt interspecies gene exchanged Federal Register /
Vol.49 No. 184 / September 20, 1984, 37018 )

Sir,

Man's involvement with biotechnology in general, and with gene manipulation specifically,
began with
(a) the domestication of plants and animals, 10 to 15,000 years ago;
(b) the castration of animals (and man) which must have been exercised soon thereafter;

and with
(c) crossbreeding, i.e. the interspecies mixing of genes, which is known to have occurred

at least 4 to 5,000 years ago (e.g. the production of mules and hinnies).

All of these achievements are uniformly regarded as triumphs in man's civilisatory

advancement and cornerstones of mankinds culture. Corn (maize) is an example of man
exploiting early on natural occurring interspecies gene exchange. Without all these

achievements, mankind's history, development and our present level of civilisation would
be unthinkable. Man altered nature to better mankind's chance for survival. By
"disregarding" rights of other species, man only followed nature’s law that higher

organized life frequently can survive only by killing, processing and consuming other

forms of life. What had to be done became organized, due to man's cognitive and

organisational abilities.

What modern biotechnology does now, by altering microbial genetic codes or adding

genetic information of one species to another, is the logical consequence of a line of

human development reaching back far into mankind’s history. Denying it because it can be

misused, as any progress has been earlier or later, is denying mankind essential tools for

survival in the future. Watching it and guiding it to the advantage of the children of this

world, and to curtail gross misuse when it is obvious, is legitimate.

Millions of diabetics not only survive but enjoy life by daily using animal derived insulin.

What is wrong with the concept to use animal genes to repair distinct biochemical

deficiencies in man like diabetes? Chances are that such animal genes and means of their

transfer to humans at any stage of life could become available. It would be morally and

ethically unacceptable not to use such tools for the benefit of those involved.
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- 2 -

665/84

One has to question what the "hidden agenda" is of people advocating a ban on
biotechnology.

Obviously, thinking man had early on strong feelings about his doings: therefor taking the
life of plants and of animals for food and clothing was done on divine permits as

exemplified in the Old Testament, Genesis 1, 29/30, 3, 21, and 9, 4/5. Modern atheism,

denying the legitimacy of these "permits",

consequently must resort to auxiliary constructions - and "speciism" and "animal rights"

are some of them. (Why not plant rights?) Interestingly, the one society which does
profess offically atheism does not adhere to such limiting thoughts and concepts. What the

Free World might deny itself will surely come, earlier or later, from the other side of the

"Iron Curtain" - to our detriment or downfall.

Consequently, Mr. Rifkin's proposed addition of prohibited experiments to the guidelines

in his letters of August 21 and 23, 1984 has to be rejected.

Sincerely

Dr. W. Jochle
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Jtjan JUjmaht,
(
j®l.

SURGICAL CENTER

SUITE 103

WESTPORT ROAD AND CARDINAL DRIVE

ELIZABETHTOWN, KENTUCKY 42701

(502) 737-4343

practice Limited To

Orthopaedic Surgery

October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3BI0
National Institute of Health
Bethesda, MD 20205

Dear Director:

I wish to respond to the proposed amendment to the National Institute of

Health’s Guidelines for Research involving Recombinant DNA Molecules as

submitted by Mr. Jeremy Rifkin of the Foundation on Economic Trends.

My daughter made me aware of Mr. Rifkin 's proposal to discontinue research
important to the cure of genetic disorders, cancer and other diseases. I

am strongly urging the committee to overrule the proposed amendment and

continue the funding for Recombinant DNA Activities.

Sincerely,
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October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Director:

This letter is in reference to a. proposal by Mr. Jeremy
Rifkin regarding recombinant DNA research which appeared in
the Federal Register Volume 40, Number 184, September 20,
1984.

I am aware of a family with two young children suffering
from a rare genetic disease known as Metachromatic
Leukodystrophy. My understanding is that this is a terminal
illness, and that the greatest hope for a cure lies in
recombinant genetic research which would be prohibited by
the Rifkin proposal. On behalf of the children I know of
who are suffering, their parents, and Other suffering
children unknown to myself, I urge this office to strongly
consider research toward a cure for this disease, as well as
other important research, upon which Mr. Rifkin' s proposal
would have a serious impact.

Thank you for your consideration.

Yours truly.

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS

:
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Sample letter: October 5, 1984—Linda and Larry Mitchell, Athens, OH

October 5, 1984

Brent A. Bauer, Zanesville, OH
Charles Butcher, Albany, OH
Linda Butcher, Albany, OH
Myra J. Cartwriqht, Athens, OH

Catherine U. Cox, Logan, OH
William E. Cox, Logan, OH
Roberta M. Huffman, Albany, OH
Linda Johnson, Loqan, OH
Saundra S. Mitchell, Athens, OH
Ann Moore, Athens, OH
Shirley A. Murray, Athens, OH
Doris Neff, Zanesville, OH
Charles D. Olson, Athens, OH

Cindy Royse, Albany, OH
Steve Smith, Albany, OH

Janet Smith, Albany, OH
Helen G. Swaim, Athens, OH

Maryann Thornton, Zanesville, OH
Bonnie J. Whitlatch, Athens, OH
William C. Whitlatch, Athens, OH

October 15, 1984

Teresa Brown, Athens, OH
Linda Kay Cox, Athens, OH
Judy A. Tahler, Athens, OH
Debra A. Taylor, Athens, OH
Nancy Thomas, Athens, OH
Judy Woolery, Athens, OH

October 19, 1984

Brenda Born Abele, McArthur, OH
Thomas L. Corm, Athens, OH
Tom Dunlap, Jr., Athens, OH
Leesa Gilders, Athens, OH
Patty Hartman, Athens, OH
Barbara Hines, Athens, OH
Linda Jolley, Nelsonville, OH
Mrs. Edyie Rcmine, Athens, OH
Pam Walton, Athens, OH
Hilla M. Zerbst, Athens, OH

October 20, 1984

Judy Reed , Athens , OH

October 16, 1984

Mary A. Winnett, Athens, OH

October 17, 1984

Shirley A. Burton, Zanesville, OH
Jennifer L. Geland, Zanesville, OH

Anita Heckel, Zanesville, OH

Jim Heckel, Zanesville, OH

Carolyn J. Merriman, So. Zanesville, OH

'
: %
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Elizabethtown High School

620 North Mulberry Street

Elizabethtown, Kentucky 42701

Phone 769-3381
CHARLES M. RAWLINGS

Principal

DR. GAYLE ECTON
Superintendent

PHILLIP E. OWEN
Assistant Principal

Athletic Director

J. C. WHITE
Assistant Principal

October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institute of Health
Bethesda, MD 20205

Dear Director:

I am writing in response to the proposed amendment to the National Institute of
Health's Guidelines for Research involving Recombinant DNA Molecules as submit-
ted by Mr. Jeremy Rifkin of the Foundation on Economic Trends.

I am very concerned that Mr. Rifkin' s proposal will discontinue research impor-
tant to the cure of genetic disorders, cancer and other diseases. I am strongly
urging the committee to overrule the proposed amendment and continue the funding
for Recombinant DNA Activities Research.

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS:
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Sample letter: October 5, 1984—Charles M. Rawlings, Elizabethtown, KY

October 5, 1984 letters

Renee Adams, Elizabethtown, KY
Tricia Alemadi, Elizabethtown, KY
G. Andrews, Elizabethtown, KY
Jacqueline Andrews, Elizabethtown, KY
Mark Angeline, Elizabethtown, KY
Tiffany Bair, Elizabethtown, KY
Chad E. Banks, ELizabethtown, KY
James Becker, Elizabethtown, KY
Mary P. Becker, Elizabethtown, KY
Vinnie R. Becker, Elizabethtown, KY
William P. Becker, Elizabethtown, KY
Debbie S. Belcher, Louisville, KY
Sherrie Bensing, Louisville, KY
M. W. Cartello, Elizabethtown, KY
Noma Craig, Elizabethtown, KY
Mary Lou Cundiff, Louisville, KY
Jonel D. Davenport, Elizabethtown, KY
Trent Decker, Elizabethtown, KY
Pamela Dorsey, Louisville, KY

Margaret L. Ferguson, Louisville, KY
Gary French, Elizabethtown, KY
Becki L. Gaddis, Louisville, KY
Alva Sherrill Garrison, Elizabethtown, KY
Barbara A. Gibbs, Zanesville, OH
Ann Gibson, Elizabethtown, KY
Billy Goofrey, Elizabethtown, KY
Claudia J. Grimes, Elizabethtown, KY
James Ha ire, Elizabethtown, KY
Mary Hartlage, Louisville, KY
Mary Hazel, Elizabethtown, KY
Christopher Herie, Elizabethtown, KY

Jim Holman, Elizabethtown, KY
Carolyn Hopkins, Elizabethtown, KY
VaLinda Hughes, Elizabethtown, KY

Mrs. Roy Keith, Elizabethtown, KY
Willa Knaap, Louisville, KY

Doran Leitzell, Elizabethtown, KY

Shari Mattingly, Elizabethtown, KY

Albert L. McLane, Elizabethtown, KY
Garth McLane, Elizabethtcwn, KY
Angie Mills, Elizabethtown, KY
Sandra E. Mitchell, Louisville, KY
Cheryl Moore, Elizabethtown, KY
Ron Myers, Elizabethtown, KY
J. W. Osbourne, Elizabethtown, KY
Vincenza Petrocelli, Elizabethtown, KY
Rocco Petrocelli, Elizabethtown, KY
Lynne Renn, Louisville, KY
Doris J. Rockwell, Radcliff, KY
Forrest Roush, Elizabethtcwn, KY
Alan Sallee, Elizabethtown, KY
Mr. Robert A. Shearer, Lancaster, KY
Mrs. Robert A. Shearer, Lancaster, KY
Sharon Shively, Louisville, KY
Mary Louise Shodwick, Louisville, KY
Janet L. Smith, Elizabethtcwn, KY
Steve 9nith, Elizabethtown, KY

Ernestine W. Tabb, Elizabethtcwn, KY

Veronica Tinsley, Elizabethtown, KY

Carla Van Bruggen, Elizabethtcwn, KY

Michael T. Van Bruggen, Elizabethtown, KY

T. Wally, Elizabethtcwn, KY

Marie Waugh, Louisville, KY

Retta Weaver, Elizabethtcwn, KY
Paula Weber, Louisville, KY

Jonna S. White, Louisville, KY

Bonnie J. Whitlatch, Athens, OH
William C. Whitlatch, Athens, OH

Mary Wildt, Louisville, KY

Sue Wilkerson, Louisville, KY

Mary Jeane Wilkins, Elizabethtown, KY

Betty M. Wise, Elizabethtcwn, KY

Robert C. Wise, Elizabethtown, KY

Eric C. Yates, II, Elizabethtown, KY
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October 15, 1984

W. Alire, Elizabethtown, KY
Patricia Ashcraft, Guysville, OH
Revah D. Beach, Mt. Perry, OH
Ernest L. Becker, St. Matthews, KY
Ernest Bernosky, Athens, OH
Jan Bernosky, Athens, OH
Tan Bruner, Elizabethtown, KY

Woodrow Boggs, III, Elizabethtown, KY

Karen Bridge, Athens, OH
Mike Clark, Elizabethtown, KY
Anna L. Cronin, Salem, IN
Garrett Cronin, Seminole, FL
Joe Cronin, Seminole, FL
Rae Jeanne Cronin, St. Petersburg, FL
Pat Crowley, Elizabethtown, KY
Cheryl S. Daniels, Elizabethtown, KY
Carla Eden, Elizabethtown, KY
Andrew M. Fink, Akron, OH
Joan Frunklin, Elizabethtown, KY
Stephen W. Glass, Elizabethtown, KY

Patricia A. Haist, Elizabethtown, KY
Pam Happel, Rineyville, KY
Antinette Hawkins, Elizabethtown, KY
Charles C. Hawkins, Elizabethtown, KY
Cathy L. Henretta, Akron, OH
J. Thomas Henretta, Akron, OH
Peggy Hoffman, Elizabethtown, KY
William E. Hopkins, Anchorage, KY
Sherry Howard, Elizabethtown, KY
Richard Howey, Elizabethtown, KY
Debbie Huffer, Elizabethtown, KY
Clifton E. Hurst, Louisville, KY

Jean Kahlden, Elizabethtown, KY
Charlene Johnson Lane, Akron, OH
Betty Marsee, Elizabethtown, KY
Forest E. Morehead, Elizabethtown, KY
Elsie Morris, Louisville, KY
Howard L. Morris, Louisville, KY
John B. Peck, Louisville, KY
Sharard Patel, Elizabethtown, KY
Barbara Rearly, Jeffersontown, KY
Barbara J. Rowles, Akron, OH
Rae Russell, Elizabethtown, KY
N. R. Shah, Elizabethtown, KY
Joan Shipp, Hodgenville, KY
Greg Shucliff, Elizabethtown, KY

R. Rhanila Shucliff, Elizabethtown, KY
Evalyn S. Stallings, Louisville, KY
Frank H. Stallings, Louisville, KY
Ronald M. Stephens, Elizabethtown, KY
Kelly Tabb, Elizabethtown, KY James
Charlene Thanpson, Elizabethtown, KY
James Thompson, Elizabethtown, KY
Shirley Whalen, Louisville, KY
Patty Wiseman, Elizabethtown, KY
Kathy Zimmerman, Athens, OH

October 16, 1984

Carol Bayat, Athens, OH
Ted Bayat, Athens, OH
Bill Boggs, Elizabethtown, KY
Jane Boggs, Elizabethtown, KY
Matthew R. Brokaw, Elizabethtown, KY
Erika M. Bryan, Elizabethtown, KY
Todd Cave, Elizabethtown, KY
Ben Clark, Elizabethtown, KY
Jeanie Clark, Elizabethtown, KY
Bill Crane, Elizabethtown, KY

Brenda J. Este, Elizabethtown, KY
Gregory Allan Este, Elizabethtown, KY
Kimberly Lynn Este, Elizabethtown, KY

Jamie Fispke, Elizabethtown, KY
Jackie Fites, Elizabethtown, KY
Tina Glover, West Point, KY
William Godfrey, Elizabethtown, KY

Christie Hamilton, Elizabethtown, KY
Randy Hendley, West Point, KY

Barbara Hilton, Elizabethtown, KY
Charles L. Hilton, Elizabethtown, KY
Jinny Hilton, Elizabethtown, KY

Carol D. Holman, Elizabethtown, KY
Lois Holman, Elizabethtown, KY
Mitchell Holman, Elizabethtown, KY

M. J. Iqbal, Elizabethtown, KY

Kay Jones, Elizabethtown, KY
Paula Kimball, West Point, KY
Robin K. Lathem, Elizabethtown, KY
William Luckey, Elizabethtown, KY
Andrew E. Mattem, Elizabethtown, KY
Tim Mattingly, West Point, KY
Karen McMahan, Elizabethtown, KY
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Karen Miller
W. Maurice Mollett, Elizabethtown, KY
Elizabeth Moore, Elizabethtown, KY
Jeanie Priddy, Elizabethtown, KY
Mike Pyler, Elizabethtown, KY
Wayne Reed, Elizabethtown, KY
Gina Rich, Elizabethtown, KY
Stacey Seaton, Elizabethtown, KY
Melissa Sego, Elizabethtown, KY
Jim Seiler, Elizabethtown, KY
Sharon Sheroan, Elizabethtown, KY
Carolyn V. Smith, Elizabethtown, KY
Harry Snith, Elizabethtown, KY
Ruth Sorace, Elizabethtown, KY
Tricia Stewart, Elizabethtown, KY
Rachel Stiles, Elizabethtown, KY
Robert D. Streeter, Elizabethtown, KY
Ruby M. Streeter, Elisabethtown, KY
Bruce Van Bruggen, Elizabethtown, KY
Lorraine Van Bruggen, Elizabethtown, KY
Robert Van Bruggen, Elizabethtown, KY
Michael Young, Elizabethtown, KY

October 17, 1984

Patricia A. Brantley, Elizabethtown, KY
Andra Harmon, Elizabethtown, KY
Jennifer Hartlage
Trina Hisccaby, Elizabethtown, KY
Rick Knox, Zanesville, OH
Traci Luckey, Elizabethtown, KY
J. C. White, Elizabethtown, KY
Mary Wine, Elizabethtown, KY

October 18, 1984

Leon Blair, Rineyville, KY

October 29, 1984

Robert A. Fortunato , Louisville, KY



October 5, 1984

Director, Office of Recombinant DNA Activities
Building 31/ Room 3B10
National Institutes of Health
Bethesda/ MD 20205

Dear Director:

I am writing in response to Mr. Jeremy Rifkin's proposed
amendment to the National Institute of Health's Guidelines
for Research involving Recombinant DNA Molecules as outlined
in the September 20/ 1984 Federal Register.

I am very concerned that Mr. Rifkin's proposal does not take
into consideration the discontinuance of important medical
research relative to genetic disorders, cancer and other
diseases. I am specifically interested in the continuation
of this research as it relates to a rare genetic disease
known as Metachromatic Leukodystrophy. I am familiar with
the Downard family in Athens, Ohio who have two young
children with this particular disease. It is my
understanding that this research is currently the most
viable possibility for cure or treatment for these two and
many other children suffering from genetic diseases.

I strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely,

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS:

Patty Harden
13865 Nichle Plate
Logan, OH 43138
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Sample letter: October 5, 1984—Patty Harden, Logan, OH

October 5, 1984 October 19, 1984

Karen J. Bussey, Zanesville, OH Patricia Betz, Athens OH
Greg George, Rockbridge, OH Shirly Dunlap, Athens, OH
Norma Gobel, Rockbridge, OH Debra Walker, Athens, OH
Clarence E. Herring, Rockbridge, OH
Lisa M. Lasure, The Plains, OH
Mark Longstreth, Zanesville, OH
Donald J. Monnette, Rockbridge, OH
Virginia Rollins, New Straitsville , OH
Deborah K. Tharp, Logan, OH
Martha Wagner, Zanesville, OH
Bonnie J. Whitlatch, Athens, OH
William C. Whitlatch, Athens, OH
Christine Wilson, Rockbridge, OH
Christopher Wilson, Rockbridge, OH
Jolene Wilson, Rockbridge, OH
Kenneth R. Wilson, Rockbridge, OH
Roy R. Wilson, Rockbridge, OH
Joseph Ziegler, Rockbridge, OH

October 11, 1984

Jane Z. Woodrow, Athens, OH

October 12, 1984

David L. Lovett, The Plains, OH
Jane L. Lovett, The Plains, OH

October 15, 1984

Janice Barrows, Athens, OH
James E. Bee, Zanesville, OH
Linde M. Morrison, Nelsonville, OH
Connie Lee Rankin, Athens, OH
Dorothy Schleussler, Zanesville, OH
Linda Stitt, Nashport, OH
Janice L. Tinkham, Athens, OH
Michael F. Whiteman, Zanesville, OH

October 16, 1984

Robert W. Stewart, Athens, OH

[495]



Baker Road
Athens, Ohio 45701
October 6 , 198I4.

Director
Office of Recombinant DNA Activities
Building 3^ » Room 3B1

0

National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

We strongly object to the "Proposed Addition of Prohibi-
ted Experiments to the Guidelines" as suggested by Mr.
Jeremy Rifkin.

Guidelines for such research are certainly necessary
and appropriate. The prohibitive measures suggested by
Mr. Rifkin, however, would deny to humans the possibil-
ity for solutions to genetic disorders destructive to
our species.

We voice our objections not only in a general sense, but
because such an action would shatter the hopes for a cure
for the two young daughters of Mr. and Mrs. Michael
Downard of Athens, Ohio. During the time of the pregnancy
of their second child, they wre informed that the first
suffered from Infantile Me tachromatic Leukodystrophy.
Subsequent tests have shown that the second infant is also
a victim.

The end of present research, as proposed by Mr. Rifkin,
would seem to extinguish the very real possibility for
an end to the human tragedy caused by such debilitating
diseases

.

Fred D. Pallini
Doreen Ii. Pallini
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University of
Laboratory of Genetics

College of Agricultural and
509 Genetics Building

445 Henry Mall

Madison, LUisconsin 53706

UJisconsin — Madison

Life Sciences and the Medical School

(608) 263-1993

October 8, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I have seen a copy of the two amendments to the NIH guidelines
for recombinant DNA experimentation submitted by Jeremy Rifkin in his
letters to Dr. Talbot dated August 21 and 23.

Rifkin's record as a self-appointed censor of genetic research is
well known. I am puzzled that a person with his record is taken as
seriously as he is. I am annoyed that he takes up so much valuable
time of the Advisory Committee.

There are, of course, serious issues to be discussed, but
Rifkin's blanket opposition to any and all gene transfer between
mammalian species, if successful, would stop much of the most
promising research in genetics — research that is almost certain to
bring fundamental insights, useful practical applications, and great
humanitarian benefits.

His suggested statement that "the National Institutes of Health
considers any such experimentation involving the transfer of genetic
traits between animal and human germ lines to be morally and ethically
unacceptable" would seem to imply that alleviation of human suffering
is not morally or ethically acceptable. These are certainly not my
morals and ethics.

The last paragraph of his August 21 letter also argues for

similar restrictions on non-mammalian species. This principle, if

accepted, would immediately halt a great deal of Drosophila research.

In fact, if "non-mammalian species" includes plants, protozoa, and

bacteria, what can he mean? Does he propose to stop all research on

recombinant DNA? Would he ban experiments on biological control of

insects, as alternatives to chemical insecticides, if these involved

the use of recombinant DNA? Does he object to such methods to study

the malaria parasite? Would he oppose gene transfer experiments in
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schistosomes, even if this promised to control schistosomiasis?

Recombinant DNA research has enormous fundamental, economic, and
humanitarian possibilities. It would be a major tragedy for the Uni-
ted States if zealots such as Rifkin are permitted to influence re-
search policy.

I hope his proposed amendments will be quickly disposed of.

Sincerely,

James F. Crow

xc: Dr. Ruth Kirschstein
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The Genetics Society of America
Business Office

Post Office Box 6018

Rockville, MD 20850
301-762-1424

October 9, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

It has today come to my attention that Mr. Jeremy Rifkin, in
letters to Dr. Bernard Talbot dated August 21 and August 23, has
proposed amendments to the NIH Guidelines on Recombinant DNA Research
and that these amendments are to be considered at the October 29,

1984, meeting of the Recombinant DNA Advisory Committee. The intent
of Mr. Rifkin' s amendment is to place a constraint, a proscription, on
"experimentation involving the transfer of a genetic trait from one

mammalian species in to germ line of another unrelated mammalian spe-
cies", a line of research that in my opinion is potentially of very
great value in the health sciences. Adoption of his amendments would
place American workers at great disadvantage in this dynamic line of

research and not only delay the reaping of its benefits but lead to

ultimate importation of the technology from abroad. I do not accept

Mr. Rifkin 's assertion that this kind of research is "morally repre-

hensible" and urge that his proposed amendments to the NIH Guidelines

on Recombinant DNA Research not be adopted.

Sincerely yours,

rUi/O^-ayJl
R. W. Allard, President
Genetics Society of America

RWA: cm
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THE AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS

October 9, 1984

William Gartland, M.D.

Executive Director
Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, 3B10
9000 Rockville Pike
Bethesda, Maryland 20205

Dear Dr. Gartland:

I am responding on behalf of The American College of Obstetricians and Gynecologists
for our President, Luella Klein, M.D. of Atlanta, Georgia and myself. We have
reviewed the proposed amendment to the NIH guidelines for Recombinant DNA experi-
mentation, as proposed by Jeremy Rifkin of the Foundation on Economic Trends.
While the College does not have specific policy relating to such an issue, it has
always been our general view that biomedical research should not be restricted for
social or political reasons, with the proviso that appropriate protection of the
human subjects and proper animal care standards are maintained. It appears that
Recombinant DNA research has a number of exciting potentials for alleviating human
disease, and we believe these approaches should not be proscribed.

Thank you for your consideration.

600 Maryland Avenue, S.W. , Washington, D.C. 20024-2588

Warren H. Pearse, M.D., FACOG
Executive Director

/vas

cc: Dr. Luella Klein
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THE JOHNS HOPKINS UNIVERSITY
BALTIMORE, MARYLAND 21218

DEPARTMENT OF BIOLOGY

October 9, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda , MD 20205

Dear Sir:

I wish to comment on the ammendments to the NIH guidelines
proposed by Mr. Jeremy Rifkin in his letters of August 21
and 23, 1984. In my opinion, adoption of these ammendments
would needlessly and drastically curtail significant amounts
of research designed to further the understanding of the
genetics of mammalian organisms. As with all such
experimentation, one must weigh the potential benefits
against the potential risks in order to reach a rational
position. These are considered separately below.

1. What are the risks? If there are any, they are not
apparent to me. I flatly reject the hypothesis that each
species has a telos which is violated by the introduction of
foreign genetic material, and find this position to be
logically untenable by any objective, rational, and informed
person. There are any number of examples of the transfer of
genetic material from one species to another in nature,
which indicate that species barriers are not absolute.
Transfer of genetic material from one species to another
actually may be a significant mechanism of evolution. The
introduction of genes in the laboratory is not qualitatively
different from these naturally occurring phenomena.

If Mr. Rifkin's contention that each species has a

right to its species integrity is accepted, then the
selective breeding done by farmers for thousands of years
would have to be eliminated. It is common practice to
selectively breed those animals which express desired
characteristics, e.g. high milk production, large size,
gentle temperment, etc. Over the years, this breeding leads
to considerable alterations in the species involved.
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Office of Recombinant DNA Activities page 2

Witness the dif£erences between dogs and jackals, pigs and
wild boars, cows and wild cattle, etc. Would Mr. Rifkin
stop all selective breeding experiments? Introduction of
foreign genetic material represents a quantitative but not
qualitative change from the selective breeding experiments.
Animals with desired characteristics may be made more
quickly and economically than by conventional breeding, but
ultimately the same ends would be reached.

2. What are the benefits? In practical terms, it may be
possible to generate larger and more efficient animals that
will increase the supply and decrease the price of meat and
dairy products. If, for example, larger pigs can be
generated, then fewer would have to be raised to provide the
same amount of meat, which may result in increased economy
and certainly will result in a fewer number of pigs which
will have to be raised and sacrificed. Thus, in addition to
increases in efficiency, these experiments probably will
reduce animal suffering.

Other commercial benefits would be the large scale
production of medically important products in animals. For
example, if large animals could be made to produce large
amounts of insulin or interferon, the resulting product
would be appropriately glycosylated and otherwise modified
and probably would be considerably more effective than the
corresponding product made in bacteria. These
characteristics would make the product cheaper and more
effective, and therefore available to a greater number of
people, with a decreased risk of side effects.

To my mind, the commercial benefits pale beside the
benefits to be gained from the increased understanding of
gene regulation and function which has and will continue to
be generated by this technology. Many human diseases result
at least in part from alterations in gene structure or
function. Recent evidence demonstrates unequivocally that
many types of cancer result from a limited number of genetic
changes, and heart disease as well has a genetic component.
Currently, the best system available to characterize
tissue-specific gene regulation and the effects of genetic
changes on the phenotype of animals is to return genes into
mammalian species, in particular the laboratory mouse.
Legislation against this technology would eliminate one of
the major routes by which we are slowly gaining an
understanding of gene expression in mammalian organisms and
would needlessly retard our understanding and ultimately
control of many human diseases.

In summation, the potential benefits from this
technology are so great both in basic science and in
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Office of Recombinant DNA Activities page 3

medically and commercially applied areas of research, while
the risks are so minimal, that to abolish the technology
would be a shame and a disservice to the American people.
In very direct terms, one must consider whether the more
rapid alleviation of human diseases and the potential
production of medically and commercially important animals
justifies the introduction of genes into a few laboratory
and domestic animal species (with the purported violation of
their telos) . In my mind, there is no question.

Sincerely

,

George acangos /
Assistant Professor
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October 10, 1984

Director
Office Recombinant DNA Activities
Building 31

Room 3B10
National Institute of Health
Bethesda, Maryland 20205

To Whom It May Concern:

The public first heard of DNA research a little more than 15 years
ago. Now the discoveries about DNA dominate modern medicine and are
the foundation and fundamental to the current study of medicine. Are
we able to turn away from this?

Mr. Jeremy Rifkin has presented an emotional and moral appeal to

halt recombinant DNA research. He states: "that such an intrusion violates
the telos of each species and is to be condemned is morally reprehensible."
Telos is Greek meaning end, completion, perfection. Are we at the end? Is

now the completion or perfection of the human condition?

Organisms continues to evolve. With the development of instruments
designed to study DNA has come the discovery that genetic material has
the ability to transfer without human intervention or manipulation.

There is, as in other discoveries, a potential for abuse in the

application of the science. I applaud the presence of the Recombinant
DNA Advisory Committee. It is essential to have research reviewed in

the light of the scientific community. Open dialogue is basic to

responsible goal setting and implementation. Public access and awareness
is followed by understanding and support.

Recombinant DNA research is the hope for understanding and conquering
cancer and genetic disease. It must continue if we hope to cure these
ills and better our world.

Sincerely,
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Received October 10, 1984

Director
;|j

Office Recombinant DNA Activities
Building 31
Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

To Whom It May Concern:

i RE: Proposed Addition of Prohibited Experiments to the Guidelines

I work in a school in which a girl of 28 months is
enrolled. This child has a diagnosis of Metachromatic
Leukodystrophy. The cause of this disease is a recessive
genetic trait which limits the production of Arylsyphatase A.
Arylsuphatase A is a chemical which is necessary for proper

j
function of the nerve cell.

I

This child appeared normal at birth with normal development
until age 20 months, she then began regressing and is now
unable to walk, talk or even hold her head up. She has a 4
month old sister who has also been diagnosed with the same
disease. If the two girls could have gene transfers in the
near future, the older girl's progressive disease could be
stopped, and the infant could develop normally. If genetic
research loses the funding necessary to continue, then the
progressive fatal disease of these two children will continue.

There are many genetic diseases as well as cancer, which
could benefit from the continuing research in Recombinant DNA.

Please continue Recombinant DNA research so more people

in the future may become healthy, happy, productive individuals.

Sincerely,

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS:

!
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Sample letter: October 10, 1984—Craig C. Browne, New Marshfield, OH

October 10, 1984

Yvonne Ley, New Marshfield, OH
Jean Madu, New Marshfield, OH
Garland R. Reynolds, New Marshfield, OH
Robert M. Rcmeiser, New Marshfield, OH
Kimberly Spetnagel, Athens, OH
Barbara Walence, New Marshfield, OH
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GEORGETOWN UNIVERSITY LAW CENTER
WASHINGTON, D. C. 20001

October 10, 1984
ALEXANDER MORGAN CAPRON

PROFESSOR OF LAW.

ETHICS AND PUBLIC POLICY

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

202-624-8327

Dr. Ruth Kirschstein has
by Mr. Jeremy Rifkin in letters
suggestion that I might wish to
proposals to you in advance of

kindly sen
of August
communicat

the October

t

2

e

me the proposals made
1 & 23, with the
comments on these

29th RAC meeting.

My comments will be brief because I trust that you will
hear at greater length from those who are better able to describe
the shaky biological premises on which Mr. Rifkin's proposals
rest, as well as their dire consequences for scientific
investigation and clinical progress. I will address myself only
to the proposition asserted in the August 23 proposal that the
NIH should announce that "experimentation involving the transfer
of genetic traits between animal and human germ lines to be
morally and ethically unacceptable."

As anyone who has thought about the ethics of biomedical
research and practice recognizes, it is true that scientific
knowledge and discovery of new forms of medical treatment are not
the only values, nor necessarily even the highest goals, in an
ethical society. On the other hand, they are high values in our
society and attempts to control experimentation that stand in the

way of advances in knowledge or discovery of medically useful
procedures require substantial justification.

It seems to me that this justification is absent in the

case of Mr. Rifkin's proposals for two reasons. First, even

assuming that the term "genetic trait" has a well established
meaning, the "transfer" of the DNA sequence responsible for such

a "trait" from one animal to another (a human) might well involve

the "transfer" of a DN/ sequence very close (perhaps identical)

to one that occurs "naturally" in members of the second animal

species, but which is more readily available from, better

characterized in, etc. ,
the first animal than from fellow members

of the second animal's species. The notion (on which the Rifkin

proposals apparently rest) that DNA sequences are species

limited"--so that any transfer from one to another violates

species integrity— not only ignores Darwinian theories of

evolution (based, as is now known, upon DNA changes) but ignores

the fact of total or substantial similarity of the DNA sequences

among species, including homo sapiens.
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Dr. William J. Gartland
October 10, 1984
Page

Second, the proposal fails to distinguish between the
transfer of any trait and the transfer of a sufficiently
significant or unique trait between particular species that might
justify a prohibition. Confining myself solely to the transfer
of traits to or from human beings, I believe that it is possible
to conceive of certain transfers (such as those involving human
beings' intellectual capabilities) that are pr ima facie
unacceptable (by which I mean that they are unacceptable on their
face and that the burden of showing them to be otherwise should
rest with the proponents of making such transfers). So far as I

know, however, the conclusion reached by the President's
Commission in 1982 (in its report Spilicinq Life , with which I

know that you and the RAC members are thoroughly familiar) still
stands: none of the experiments now being contemplated reach this
limit. Therefore, even a much more precise and less sweeping
proposal than the ones put forward by Mr. Rifkin would not be
just i f ied.

I hope that these comments are useful for your
del iberat ions

.

Sincerely,
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University of Illinois College of Veterinary Medicine Department of Veterinary Pathobiology

at Urbana-Champaien 2001 South Lincoln Avenue 217 333-2449r ° Urbana
Illinois 61801

October 10, 1984

Director
Office of Recombinant DNA Activities
Bldg. 31, Rm. 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Sir /Madame:

I wish to raise the strongest possible objections to the proposals submitted
by Mr. Jeremy Rifkin as announced in the Federal Register (49:84:37016-37017).
The proposals from Mr. Rifkin are scientifically, morally and ethically
flawed. They will serve no useful purpose for the general public. Mr.

Rifkin is unaware or chooses to ignore the fact that there is significant evi-

dence that spontaneous gene transfer among mammals occurs.
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Athens County Board of Mental Retardation

and Developmental Disabilities

801 W. Union Street

Athens. Ohio 45701
614/594-3539

Beacon School October 10, 1984 Athens County Sheltered

Workshop
[ATCO . Inc.]

Director
Office Recombinant DNA Activities
Building 31
Room 3B10
National Institute of Health
Bethesda, Maryland 20205

TO WHOM IT MAY CONCERN:

RE: Proposed Addition of Prohibited Experiments to the Guidelines

It has come to our attention that a representative of the
Foundation on Economic Trends, Washington, D.C. submitted a letter
to the National Institutes of Health to amend guidelines for recom-
binant DNA experimentation to prohibit any experimentation involv-
ing the transfer of a genetic trait from a human being into the germ
line of another mammalian species and to also prohibit any experimen-
tation involving the transfer of a genetic trait from any mammalian
species into the germ of a human being.

We do not support this recommendation. Research utilizing this
procedure could be very helpful to many populations. One research
area presently utilizing this procedure is a search for the cure of
met achromatic leukodystrophy which handicaps children at an early age.
If this procedure is prohibited, the search for a cure for this
genetic problem will be limited and this would be disastrous to many
young children.

Our school personnel work with a family who have two young daugh-
ters with a diagnosis of metachromat ic leukodystrophy. There are many
genetic diseases as well as cancer, which could be cured or eliminated
through continuing research in recombinant DNA.

It is our hope that you will continue recombinant DNA research so
more people will have an opportunity to become healthy, happy, produc-
tive individuals.

Sincerely

William ii . Korner

Business Manager
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS
— INCORPORATED—

CHARLES YANOFSKY
PRESIDENT

DR CHARLES YANOFSKY
DEPARTMENT OF BIOLOGICAL SCIENCES

STANFORD UNIVERSITY
STANFORD. CA 94305
TEL.: 415 • 497 • 2413

October 10, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland,

As President of the American Society of Biological Chemists, I feel
compelled to respond to Jeremy Rifkin's proposed amendment to the NIH
Guidelines on Recombinant DNA Research that would prohibit experiments
involving transfer of genetic traits frcm one mammalian species into the
germline of another unrelated manmalian species.

I strongly oppose the adoption of this amendment for the following
reasons

:

The opportunity for viral-mediated transfer of genetic material
between manmalian species already exists in nature.

Most genes of different mammalian species are closely related - many
are no different than a mutant gene and its normal form. There is no
scientific basis for the belief that the individual genes of each species
are that unique.

In dealing with certain human diseases, gene transfer may be the only

feasible means of overcoming the consequences of a serious genetic

defect. We must learn how to perform such transfers so that we may
explore how to use this information to plan strategies to aid diseased

individuals and their offspring.

Modern medicine already does much to keep individuals with genetic

defects alive to the child-bearing age and beyond. Since society and the

medical profession welcome these efforts, we must not prohibit exploration

of any possibility of correcting a serious genetic defect.

Sincerely yours

cc: Charles Hancock
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THE JOHNS HOPKINS HOSPITAL
BALTIMORE. MARYLAND 21205

October 10, 1984

Bernard Talbot, M.D., Ph.D.
Acting Director
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

I am responding to the proposed prohibition of certain recombinant DNA
experiments that has been advanced by Mr. Jeremy Rifkin (Federal Reg ister
49 , 37016 (1984)). Mr. Rifkin's stated goal "is to protect the biological
integrity of every mammalian species and to prevent a fundamental assault
on the principle of species integrity and . . . the right of every species
to exist as a separate identifiable creature." These are admirable, but
utopian goals that ignore the history of mankind's interactions with
domesticated mammalian species.

The selective breeding of animals directed to amplifying or
eliminating certain traits has been a human activity since the first mammal
was domesticated during prehistoric times. This selection for specific
traits (mutated genes) has irreversibly modified the gene pools of

innumerable species for man's economic gain and whim. Would Mr. Rifkin
condemn and prohibit further selective breeding which is aimed at

increasing the productivity and usefulness of domesticated species?
Current bioengineering technology stands at the threshold of being able to

selectively modify one gene at a time and thereby reduce dependence on
selective breeding for altering certain traits. The selection introduction
of foreign genes into germ lines is thus a logical extension of animal
husbandry and not an attack on "the biological integrity of every animal
species."

The all-inclusive prohibition proposed by Mr. Rifkin represents an
unwarranted restriction of genetic research. Furthermore, Human
Experimentation Committes, which are now functioning at medical research
institutions and which follow the current, broad NIH research guidelines,
are the appropriate instruments for review of experiments that involve

human germ cell modifications.

Sincerely,

Cornells Van Dop, M.D. , Ph.D

jc
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Office of the Dean

UNIVERSITY OF MINNESOTA
TWIN CITIES

College of Agriculture

277 Coffey Hall

1420 Eckles Avenue
St. Paul, Minnesota 55108

(612) 373-0921

MEMORANDUM

October 11, 1984

TO: Director, Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

FROM: C. Eugene Allen C- (Mc~
Dean, College of Agriculture and
Associate Director of Minnesota Agricultural Experiment Station

RE: Proposal by Mr. Jeremy Rifkin to Prohibit Gene Transfer
From One Species to Another

The above proposal is one that will seriously and unnecessarily restrict the
use of genetic engineering techniques to address diseases important to
animals and man, and to improve the abiltiy of animals to produce food.
This new technology holds promise for improving the welfare of both man and
animals. It is unlikely that a gene for a given trait is unique to a
species. For example, when genetic resistance to a disease is identified
and associated with a gene, this technology holds promise for being able to
control the disease in other affected species in addition to other animals
of the same species. Some of these diseases are common to man and certain
animals. Other examples of genes found in one animal species that would
improve food production in other animal species include the gene or genes
that control growth rate, milk production and number of offspring per birth.

For example, a fecundity gene has been identified in a flock of Merino sheep
in Australia which if successfully transferred to cattle could increase the

number of twin compared to single births. Such a breakthrough would have a

major impact in reducing the cost of producing beef in the U. S. and many

countries where feed for cattle is not a limiting factor.

I do not object to appropriate and wise regulations that prohibit

experiments that are inappropriate. However, such an important policy

decision requires very careful consideration and should not be made without

extensive consultation with individuals who are knowledgeable of the

potential benefits and deterrents of such regulations. Mr. Rifkin’s

proposal is too broad and encompassing, and would not be to the ultimate

benefit of either humans or animals.
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SOCIETY FOR THE
STUDY OF

REPRODUCTION
PRESIDENT
Robert H. Foote

Department of Animal Science

204 Morrison Hall

Cornell University

Ithaca, NY 14853

EXECUTIVE SECRETARY
Claude J. Cruse

309 West Clark Street

Champaign, I L 61820

EDITOR
Larry L. Ewing

Editorial Office

Biology of Reproduction

624 N. Broadway, Rm. 708

Baltimore, MD 21205

EXECUTIVE VICE PRESIDENT
Andrzej Bartke

Department of Physiology

Southern Illinois University

School of Medicine

Carbondale, IL 62901

SECRETARY
Benjamin G. Brackett

Department of Physiology

and Pharmacology

College of Veterinary Medicine

The University of Georgia

Athens, GA 30602

October 12, 1984

Dr. Willi am Gartl and

Executive Secretary
Recombinant DNA Advisory Committee
National Institute of Health
Building 31, Room 3B10
9000 Rockvi 1 1 e Pike
Bethesda, Maryland 20205

TREASURER
Judith A. Ramaley
Academic Affairs

1400 Washington Avenue
Administration 203
Albany, NY 12222

PAST PRESIDENT
A. Rees Midgley, Jr.

Consortium for Research in Developmental

and Reproductive Biology

300 North Ingalls

University of Michigan

Ann Arbor, Ml 48109

DIRECTORS
Gary D. Hodgen (85)

The Jones Institute for

Reproductive Medicine

Department of Ob/Gyn
Lewis Hall-2047

Eastern Virginia Medical School

Norfolk, VA 23501

Anita H. Payne (85)

Steroid Research Unit

Department of Obstetrics and Gynecology

University of Michigan

Ann Arbor, Ml 48109

Fuller W. Bazer (86)

Animal Sciences Department

University of Florida

1254 Animal Science Building

Gainesville, F L 3261

1

Joanne E. Fortune (86)

823 Veterinary Research Tower
Cornell University

Ithaca, NY 14853

Janice M. Bahr (87)

University of Illinois

1301 West Lorado Taft Drive

Urbana, I L 61 801

Terry M. Nett (87)

Department of Physiology and Biophysics

Colorado State University

Fort Collins, CO 80523

Dear Dr. Gartland:

I am writing concerning the amendment proposed by

Jeremy Rifkin on behalf of the Foundation of Economic
Trends, 1346 Connecticut Ave., N.W., Washington, D.C. This
amendment would seriously compromise progress toward the
solution of many medical, agricultural and other problems.

The use of modern technology, such as germ plasm
cryopreservation, embryo transfer, etc. is being utilized
to preserve germ plasm of endangered species and the
genetic variability and integrity of many "non-endangered"
species. The technology is being utilized to accomplish
the very goals that Mr. Rifkin implies are important. His

letter infers that the present lines of research threaten
the existence of animal species. Clearly the logic and

application are completely contrary to the assumptions
implied in Mr. Rifkin's letter.

The types of experiments mentioned in the amendment
must go forward to enable mankind to better understand
deficiencies and maladies of animals and people. With the

development of understanding will come solutions to some
problems that today have no means of prevention or cure.

While species obviously differ, many genes are
extremely similar, if not identical. The successful study

of human anomalies requires appropriate experiments in

animal models or use of humans for experiments, if we are

going to reduce the afflictions of mankind. History is

full of encyclopedic examples of the prevention and/or cure

of scourges of mankind resulting from wel 1 -desi gned tests

with animal models, using as few subjects as required to

draw valid conclusions.
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October 12, 1984

Page 2.

One could write chapters on the dawn of a bright era of biological control,
reducing antibiotics, pesticides and other therapy we now accept to maintain high
quality food and generally healthy people. The new molecular genetics is a

powerful tool for progress. The objectives of the research are consistent with
the high moral and ethical standards that we hold in the U.S.

While I will take personal responsibility for this letter, we have had

considerable discussion within the Society for the Study of Reproduction. I am
confident that these sentiments reflect the vast majority of our members.

Please consider this letter as speaking on behalf of a large body of

scientists concerned about the quality of life. This group strongly opposes this

amendment as one which would prevent accomplishing the research necessary to

improve medicine, agriculture and the general quality of life, along with
increased possibilities for maintaining endangered species.

Sincerely yours.

Dr. Robert H. Foote
President

RHF/hs
First class

cc: Dr. M. Lipsett
Dr. N. Scott
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167 Morris Avenue
Athens, OH 45701
October 12, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B1

0

National Institutes of Health
Bethesda, MD 20205

Dear Director:

The September 20, 1984 Federal Register outlined
Mr. Jeremy Rifkin’s proposed amendment to the National
Institute of Health’s Guidelines for Research involving
Recombinant DNA Molecules.

Mr. Rifkin's proposal would, if adopted, discontinue any
further genetic transfer experimentation with laboratory
animals and would prohibit much needed research on cancer,
genetic disorders, muscular distrophy, diabetes, sickle cell
anemia, asthma, and other diseases.

Two young children, very close to me, are suffering from
Metachromatic Leukodystrophy— a rare genetic disease that is
a terminal illness. It is my understanding that recombinant
genetic research is currently the most viable possibility for
cure or treatment for these two children and the thousands of
other children and adults suffering from genetic diseases.

I am saddened to think that all medical research
relative to this disease would be delayed or prohibited. I

strongly urge the committee not to adopt the proposed
amendment and instead continue the funding for Recombinant
DNA Activities Research.

Sincerely

Bonnie C. Vail
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IBA
Directors

Officers

President

Ronald E. Cape

Cetus Corporation

Vice President

Gabriel Schmergel

Genetics Institute

Secretary

Hollis G. Schoepke

G D. Searle & Company

Treasurer

John E. Donalds

The Dow Chemical Company

Hugh A D'Andrade

Schering-Plough Corporation

Richard L. Easterday

Pharmacia, Inc.

J. Leslie Glick

Genex Corporation

John R, Norell

Phillips Petroleum Company

David J. Padwa

Agrigenetics Corporation

George B. Rathmann

Amgen

Dear Dr. Gar t land:

The following comments to the National Institutes of Health's Recombinant
DNA Advisory Committee (RAC) are submitted on behalf of the Industrial Biotech-
nology Association (IBA), a trade association representing many of the leading
commercial biotechnology companies. A current membership roster is attached.

RAC has been requested to modify the NIH Guidelines for Research Involving
Recombinant DNA Molecules such that a specific class of genetic experiments
would be prohibited. Such experiments involve the transfer of a genetic trait

from one mammalian species into the germ line of another, unrelated mammalian
species. This request is made not in response to any demonstrated danger, but

rather because these experiments are said to violate species integrity and are

therefore morally and ethically objectionable. We oppose the request as unrea-

sonable and illogical. Philosophical arguments of this type have been invoked

throughout history to obstruct scientific inquiry, and fail to take into

account the benefits that have consistently accrued to society from such free

inquiry

.

Initially, instead of focusing on philosophical and moral arguments, it is

important to consider the implications of the petition's argument. The tech-

niques of molecular biology have permitted scientists to unravel many of the

secrets of gene structure and function. Early research concentrating predomi-

nantly on the simple bacterium Escherichia col

i

paved the way for a greater

understanding of the more complex higher organisms. Research on the genetics

of maize pointed to the instability of genetic material, and demonstrated that

genes are not in a fixed position on a chromosome but may be translocated.

Over the past several years, such research has formed the foundation for mecha-

nistic studies on carcinogenesis. As one major result of this research, scien-

tists have identified a number of oncogenes and their means of action. The

ability of scientists to transfer genetic information between organisms has

Industrial Biotechnology Association

21 1 5 East Jefferson Street

Rockville, Maryland 20852
Telephone: (301 )

984-9598

Harvey S. Price

Executive Director

October 12, 1984

Dr. William J. Gartland, Jr.
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, Room 3B10
Bethesda, MD 20205
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Dr. William J. Gartland, Jr.

National Institutes of Health
October 12, 1984

Page Two

undergone a quantum jump in the last 15 years with the refinement of various
genetic techniques, including recombinant DNA. Only recently have experiments
involving the transfer of genetic information to mammalian germ line cells been
conducted. These experiments offer scientists a tool for looking at some of

the ways in which genes are regulated and expressed, and also offer embryolo-
gists a new method for studying cell development. It would be unwise for such
avenues of research to be closed off since they appear poised to present man-
kind with valuable knowledge and benefits.

Requests such as the one in question have the serious consequence of

undermining substantial portions of basic research, since one cannot predict
the course of scientific experimentation or the mechanisms by which discoveries
might be made. Therefore, significant demonstrated or at least apparent danger
should be necessary to justify the drastic restrictions that the petition seeks.

The petition, however, offers only vague, unsupported assertions of inappropri-
ateness. On the question of moral considerations, it fails to even note that

the recent President's Commission report probing societal issues expressly con-
sidered such experimentation and did not oppose it. The issues raised are not

novel; they have been previously discussed by RAC and noted by other govern-
mental oversight groups, and are now likely to receive continuing attention.
Thus, it is not that moral considerations are being ignored. Rather, there

have been no compelling scientific or societal reasons presented so far which
would make the petition's request a reasonable one.

The request also calls for the protection of germ line cells in nonmam-
malian species, yet it is even less clear how such cells are allegedly endan-
gered by genetic technologies. Conventional plant breeding practices involve
the modification of genetic material from numerous organisms. New hybrid
plants are produced for agricultural purposes each year without damaging the
genetic diversity of existing plants. The protection of genetic diversity has
been encouraged by the agricultural community so that basic crop plants can
continue to be improved. Advances in plant molecular biology offer a new mech-
anism by which genetic diversity can be used to increase agricultural benefits
to society, and should be encouraged.

In sum, the petition seeks to impede socially and commercially valuable
research for reasons that are fundamentally unsound, and we feel strongly that

it should be rejected. We appreciate the opportunity to express these views,
and would be pleased to assist the NIH/RAC with further consideration of the

issues raised herein.

HSP/ag
Enclosure

Sincerely

,
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October, 1934

IBA
MEMBER COMPANIES

INDUSTRIAL BIOTECHNOLOGY ASSOCIATION

ACTAGEN, INC.

Elrasford, New York

AGRIGENETICS CORPORATION
Boulder, Colorado

ALLELIX INC.

Mississauga
,
Ontario

Canada

ALLIED CORPORATION
Morristown, New Jersey

AMGEN
Newbury Park, California

AMICON CORPORATION
Danvers, Massachusetts

BIOGEN
Cambridge, Massachusetts

BIOTECHNICA INTERNATIONAL, INC.

Cambridge, Massachusetts

BIOVEC TECHNOLOGY, INC.

Seattle, Washington

CALGENE, INC.

Davis, California

CALIFORNIA BIOTECHNOLOGY INC.

Mountain View, California

CENTOCOR
Malvern, Pennsylvania

CETUS CORPORATION
Emeryville, California

CIBA-GEIGY CORPORATION
Greensboro, North Carolina

COLLABORATIVE RESEARCH INC.

Waltham, Massachusetts

DAMON BIOTECH, INC.

Needham Heights, Massachusetts

THE DOW CHEMICAL COMPANY
Midland, Michigan

E. I. duPONT deNEMOURS & COMPANY
Wilmington, Delaware

EXXON RESEARCH & ENGINEERING COMPANY
Linden, New Jersey

FMC CORPORATION
Princeton, New Jersey

GENENTECH, INC.

S. San Francisco, California

GENETICS INSTITUTE
Boston, Massachusetts

GENEX CORPORATION
Rockville, Maryland

GIST-BROCADES USA INC.

Charlotte, North Carolina

HOFFMANN-LA ROCHE, INC.

Nutley, New Jersey

IMMUNEX CORPORATION
Seattle, Washington

JOHNSON & JOHNSON
New Brunswick, New Jersey

LIFE TECHNOLOGIES, INC.

Chagrin Falls, Ohio

MELOY LABORATORIES, INC.

Revlon Health Care Group

Springfield, Virginia

MOLECULAR GENETICS, INC.

Minnetonka, Minnesota
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MONSANTO COMPANY
St. Louis, Missouri

MYCOGEN CORPORATION
San Diego, California

PHARMACIA INC.

Piscataway, New Jersey

PHILLIPS PETROLEUM COMPANY
Bartlesville, Oklahoma

PORTON INTERNATIONAL
London
United Kingdom

ROHM AND HAAS COMPANY
Philadelphia, Pennsylvania

SCHERING-PLOUGH CORPORATION
Madison, New Jersey

G. D. SEARLE & COMPANY
Chicago, Illinois

SHELL OIL COMPANY
Houston, Texas

STANDARD OIL COMPANY (Indiana)
Naperville, Illinois

TRANSGENE
Paris
France

THE UPJOHN COMPANY
Kalamazoo, Michigan
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University of Illinois Department of Physiology and Biophysics

at Urbana-Champaign College of Liberal Arts and Sciences Te
r o RnnHll Hall ni

College of Liberal Arts and Sciences
524 Burrill Hall

407 South Goodwin Avenue
Urbana
Illinois 61801
USA

Telephone

Physiology 217 333-1735
Biophysics 217 333-1630

October 12, 1984

Dr. William J. Gartland, Jr.

Executive Secretary
Recombinant DNA Advisory Committee
Building 31 , Room 3B10
National Institute of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I would like to register strong objection to the amendments to the
Guidelines proposed by Mr. Jeremy Rifkin (Federal Register, Vol . 49, pages
37016-37017, September 20, 1984). A blanket ban on insertion of genes of one
mammal i am species into the germ line genome of a second mammalian species could
greatly limit proper and important research on the mechanisms involved in gene
expression. The obvious potential applications of this kind of research to
understanding cancer and genetic disesases need not be enumerated here. That
this kind of research can be construed as cruelty to animals by depriving them
of the purity of their species is simply absurd. Years of selective breeding
and crossbreeding of domestic animals has long since established the principle
of species plasticity. I also suspect that if a specific animal gene could be

successfully used to cure a serious human genetic disease, the patients and

their families would manage to refrain from condemning the treatment. The

proposal by Mr. Rifkin, I believe, has no rational basis and intends to correct

an injustice that in fact does not exist. I urge the committee to reject the

proposed amendments.

Si ncerely

,

Byron Kemper
Associate Professor of Physiology

BK/pd

cc: W. L. Hurley
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THE COLLEGE OF WOOSTER
Department of Biology

Wooster, Ohio 44691

October 15, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3 B 10

National Institutes of Health
Bethesda, MD 20205

Dear Director:

I write to oppose the recommendation of Mr. Jeremy Rifkin of the Foundation on
Economic Trends, Washington, D.C. in his letter submitted to the Recombinant
DNA Advisory Committee dated August 21, 1984 regarding prohibiting the
transfer of genetic material from one species of mammal to another.

The proposal is detrimental in that it will greatly impede learning about
mechanisms of inheritance and control of genetic expression by the most
promising of techniques. Secondly, the proposal comes from a philosophy based
on a misconception of what constitutes species and speciation. Experience
thus far seems to indicate there is a very small likelihood of Mr. Rifkin's
fear of "genes runnin a muck" occurring when transferred to different species.

The moral issue raised by Mr. Rifkin regarding violoation of the integrity of

a species being perpetuated by having 'foreign' DNA introduced into it is

indicative of Mr. Rifkin' s naive understanding of a species. He seems to

ignore the shared inheritance of species and the concept of a genetic pool in
defining biological morality.

Therefore on both scientific and moral grounds, I urge the Committee to vote
no on Mr. Rifkin' s proposal.

Sincerely,

M A
'' t-^c '

. ic
y

r
~ L

Donald L. Wise
Danforth Professor and Chair
Department of Biology

S'l L/

DLWrblm
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UNIVERSITY OF WISCONSIN-MADISON

DEPARTMENT OF MEAT
AND ANIMAL SCIENCE

October 15, 1984

Room 256

Animal Sciences Building

1675 Observatory Drive

Madison, Wisconsin 53706

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I wish to express opposition to the Rifkin proposals of August 21 and 23 which
were intended to prohibit transfer of genes between unrelated mammalian
species. I am a professor of reproductive physiology in the Department of
Meat and Animal Science. I have taught and published in this area for 24
years. Our research and that of my department is devoted to development of
ways to more efficiently produce food for an increasingly starving world and
to improvement in the quality of the food we eat. Our research presently
concerns the introduction of genes of other species into the germ line of food
producing species and the multiplication of the resulting zenogenous embryos.
We believe this research will, for example, through the introduction and
exogenous regulation of a foreign growth hormone gene provide genetic stocks
which require 25 to 30% less food to produce a pound of meat and are capable
of at least 15% more milk production. Engineering the genes of rumen
microorganisms to digest cellulose and lignin will mean that cows, sheep and

water buffalo in world land areas of human starvation can convert branches of

trees, brush, weeds and fibrous plant residues to needed human food.

The introduction of exogenous genes from species resistant to diseases is

expected to allow the use of food efficient or high producing livestock in

areas of the world where they might not normally survive.

Many species of natural importance and of importance to man are near

extinction. Gene transfer holds great promise for saving endangered species

from extinction by incorporating survival traits from another species into

their genome. The genes to be transferred are not artificial or foreign to

the animal kingdom or the evolutionally ancestors or relatives of the

recipient species. Indeed, the gene transfer process may only speed adaptive

genomic changes which could occur naturally over many generations of

selection. Research concerning gene transfer in laboratory and food producing

species is expected to answer basic questions concerning mechanisms regulating

gene expression. Answers to these questions are essential for the development

of somatic cell gene therapy programs with potential for curing a large array

of diseases in individual patients including diabetes and several forms of

cancer

.

For all the above reasons the benefits to the human and animal population

derived from interspecies transfer of genes are great. Indeed, the slight

[ 523 ]



Page 2

Dr. William J. Gartland
October 15, 1984

diversity created in a species from introduction of an exogenous gene is

likely to be beneficial to the survival and well being of that species.

Historically, humans have survived as a species because there existed genetic
diversity, because the mind of man has been free to invent and because man has
had the intellectual ability to control the application of invention without
restriction of the invention itself. Placing restrictions on invention or
research leading to invention restricts the ability of humans to adapt to a

changing environment or to control food supply to meet the needs of all
humans. This leads to class distinctions of those with and without adequate
food. Insufficient food leads to social unrest and wars far more devastating
to the survival of mankind than the addition of a gene to the genome of a
species providing food for man. Indeed, the added gene to the genome of a

cow, sheep or pig may add to the diversity of that species in a way which
enhances its survival or well being as countless mutations have done through
the generations.

I urge the Recombinant DNA Advisory Committee to consider proposals to

introduce modified exogenous genes into the germ line of living organims on
the merit of each proposed experiment. The broad sweeping, simplistic
authoritarian edict proposed by Rifkin is not supportable by scientific
understanding of genetic or population biology . In fact, adoption of the
proposed amendments presents a distinct risk to the survival of man and
animals in our constantly changing environment.

The Recombinant DNA Advisory Committee should continue to develop guidelines,
policy and recommendations based on safety, documented risk and benefit to

society. Adoption of regulations of policy broadly restricting research on
the transfer of genes across species will likely result in the research and
its application occurring in an uncontrolled and undisclosed manner outside
the United States and in private industry. In part this has happened already
with human in vitro fertilization and has resulted In a poor data base of
primate research from which decisions about procedures put into practice in

human IVF can be made.

I strongly urge rejection of Rifkin* s two proposals.

Sincerely,

Professor

cc : R. G. Cassens

N. A. Jorgensen
L. M. Walsh

R. R. Burgess
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Bernard H. Berne, M.D., Ph.D.
903 North Pollard Street, #6
Ar linqton , Virginia 22203

October 16, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

It is with deep regret that I note your proposed amendments
that were published in the Federal Register of September 20,
p. 37016, regarding the transfer of genetic traits from one
species to another. I understand that these amendments were
sponsored by Jeremy Rifkin of the Foundation on Economic Trends.
Mr. Rifkin and his organization are a scourge on science. He
and it should be completely ignored.

Your proposed amendments are highly unethical. They carry an
unacceptable risk/benefit ratio. They only benefit mammals,
and risk human life and health. I really don't care about
genetic risks to such species as rats (the cause of many human
diseases), mice, and shrews (among the most viscious of animals).

Transfer of genes between animal species (cows and sheep, etc),
mhst be encouraged to the greatest extent possible, including
adeguate funding. Much of the world is undeveloped. People are
starving to death out there by the millions. The transfer of

genetic traits between species offers the opportunity of establishing
a hybrid vigor that is as yet unprecedented. Animals far superior
to^those in existence can be produced. Food production in the U.S.

and in the Third World can be greatly enhanced.

Of course, some abnormal animals may be produced. Some may even

undergo some pain. But then, consider that a dachsund is far from

the prototype dog. It may not lead a very comfortable existence.

Yet animal lovers propagate these poor creatures without a thought

to the ethics involved, and with no benefit whatever to humanity.

Clearly, there is no rational reason nor precedent for prohibiting

genetic experiments between species. Species are not created by

God. Species barriers can and should be broken for the benefit

of both man and animal.

A Pekinese dog is very small. A rreat Dane is very large. It is

impossible to interbreed these two. If the intermediate dog forms

were to become extinct, the two would become unrelated species. They

cannot mate. Yet, you would allow genetic transfers between them.

Your regulations are indeed arbitrary and capricious. Stop regulating

this kind of thing. It is a classic example of government interference
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Some may worry that new engineered species may displace the natural
species", and cause their extinction. This is possible, if unlikely.

Domesticated Guernsey cows outnumber their wild ancestors. But this
is just part of natural selection. It has both benefits and hazards.

Regarding gene transfers from human to animal. Allow them. We
can learn much about the causes and treatment of many human
diseasesjguch as diabetes by this type of experiment.

It is possible that some human intelligence genes might be transfered
as well, perhaps inadvertently. There is, however, only a negligible
chance that an intelligent new form will be produced. You must not
prohibit such transfers. It is unethical to allow humans to suffer
from genetic' diseases

,
just to avoid the possibility of producing

an intelligent mammal of a lower species.

I doubt that anyone could engineer a rabbit to be as intelligent as
even a dolphin, let alone a human. There is too much technology
involved. Fear of this type of thing is behind your misguided
regulation. Like most of the fears in -recombinant DNA work, this
one is unjustified. You are well aware of your previous excessive
regulations that have since been modified because they were unsupported
by either scientific evidence or common sense. Don't repeat your
mistakes

.

You also must not prohibit the transfer of mammalian species genes
into humans. I would like to have the wings of a bat, the disease
resif ance of a sewer rat, and' the strength of a horse. I would
not object if my descendents had these things. Again, genetic
diseases may be prevented in humans by this type of transfer.

Naturally, there are risks to introducing animal genes into the
human genome. A person might not tfelk, but might moo like a cow.
This is not an excuse to prohibit such experiments entirely, however.
With time and learning, they can be controlled. Animal experiments
should lead the way. Eventually, we may really be able to improve
the human genome to eliminate certain diseases without risk. But
only if experimentation is not prohibited by stupid bureaucrats
and emotional, and egually . stupid , activists. Prohibiting such studies
is morally wrong and unethical. Despite your wording m the regulation.

Enough said.

icerely yours,

Bernard H. Berne, M.D.
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WESTERN UNION
ROUTE 38
MOORESTOWN NJ 08057 16AM

4-024777S290 10/16/84 ICS IPMMTZZ CSP RDVA
6092342900 MGMB TDMT MOORESTOWN NJ 129 10-16 0129P EST

DIRECTOR OF OFFICE OF RECOMBINANT DNA
ACTIVITIES NATIONAL INSTITUTES OF HEALTH
BLDG 31
BETHESDA MD 20801

4-0401 92S289 10-15-84
3135771450 TDBN DETROIT MI 10-15 0340P EST
DUPLICATE OF TELEPHONED TELEGRAM

I AM WRITING IN BEHALF OF THE BOARD OF DIRECTORS OF THE NATIONAL
1 ASSOCIATION FOR SICKLE CELL DISEASE AND THE THOUSANDS OF BLACK PEOPLE

WHO EITHER HAVE SICKLE CELL ANEMIA OR THE POTENTIAL FOR HAVING A
CHILD WITH SICKLE CELL ANEMIA. IN OUR JUDGEMENT RECOMBINANT DNA
SICKLE CELL PROBLEM. THEREFORE WE URGE YOU TO RESIST ALL EFFORTS TO
PLACE THE ASSUMED WELFARE OF ANNUALS ABOVE THAT OF THE UNFORTUNATE
MEMBERS OF THE BLACK COMMUNITY WHO ARE FORCED TO ENDURE THE RAVAGES
OF THIS DISEASE.
CHARLES F WHITTEN MD
WAYNE STATE U SCHOOL OF MED.
540 E CANFIELD
DETROIT MI 48201

1329 EST

MGMCOMP MGM
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THE UNIVERSITY OF CONNECTICUT

HEALTH CENTER

School of Medicine
Farmington, CT 06032-9984

October 16, 1984

Dr. William J. Gartland
Executive Secretary, RAC
Bldg. 31, Room 3310
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

I am writing to express my strong opposition to the two proposed
amendments to the NIH Guidelines submitted by Jeremy Rifkin concerning
gene transfer into germline across mammalian species. His stated
rationale for these proposals is without scientific basis and is,
indeed, directly contrary to everything we know about genetics and
speciation. First, the notion that any species has a fixed genome and
that change in any single gene threatens the fundamental integrity of

the species is simple nonsense, given our current understanding of the
degree of polymorphism and genomic plasticity that is the norm within a

well-defined species. The implicit corollary, that a species is defined
by the sequence of any (or every) gene, is therefore a logical
absurdity: if the cytochrome c’s of human and Macaque monkey differ by a

single amino acid residue, does a mutation to identity impose a change

of species on that individual? Secondly, the idea that a species has a

"telos" is contrary to any evidence provided by biology and belongs

rather in the realm of mysticism. That mysticism is a poor basis for

sound public policy is amply confirmed by history.

I do share the belief that foreign genetic material should not be

inserted into the human germline without the fullest consideration of

all the potential implications and the broadest public discussion of

these. However, there is no reason to undertake such experiments in the

near future; an enormous amount of additional information will be

necessary before it is known of such an approach is feasible, much less

a preferred route to intervention in human genetic disease. In the

meantime, current NIH guidelines and regulations concerning human

experimentation clearly provide the requisite safeguards, without the

necessity of explicit prohibition. This conclusion appears to be

entirely consonant with the recent report of the President s Commission

for the study of Ethical Problems in Medicine and Biomedical and

Biobehavioral Research.
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In sum, Mr. Rifkin's proposals can only serve to confuse the public
as to the scientific basis of public policy and to pervert or abort the
kinds of serious and informed public discussion that are necessary to

resolution of complex ethical issues and development of wise policy for
the long term.

Sincerely yours,

M.J. Osborn
Professor and Head
Department of Microbiology
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October 16, 1984

Route #7, Box 487
Athens, Ohio 45701

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institute of Health
Bethesda, Md. 20205

It is imperative that the research now going on in
Recombinant DNA not be stopped or delayed. As parents
with two daughters afflicted with Metachromatic Leuk-
odystrophy, we are only to aware of the possible conse-
quences of any interruption in this work.

The existence of the Recombinant DNA Advisory Com-
mittee points to the fact that the National Institute of
Health is responsibly overseeing the research in this field.
To adopt Mr. Rifkin amendments would destroy Recombinant
DNA research and with it the hope of treatment for our
daughters and thousand of other patients and families of
patients suffering from many currently untreatable dis-
eases .

We believe in this technology and have donated funds
to provide a research technician in the lab of Dr. John
O'Brian of the University of California at San Diego.
This person is to assist Dr. O'Brian in the cloning of

the Aryl Sulphatase A gene which does not properly fun-
ction in MLD patients.

We know we have a long road to travel, but feel we

are headed in the right direction. Please continue this
important work.

Dear Director:

Y prv brnl v vours

.

J. Michael Downard

Christina L. Downard
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P. 0. Box 264
New Marshfield, Ohio 45766
October 17, 1984

Director
Office of Recombinant DNA Activities
Building 31 » Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I am writing in reference to a proposal by Mr. Jeremy
Rifkin regarding recombinant DNA research. I urge you NOT
to consider this amendment. I have two granddaughters
suffering with Metachromatic Leukodystrophy. At this time,
our only hope for a cure for these girls is with recombinant
DNA research. We cannot afford even the shortest delay.
Research must continue!

This research could give these two beautiful little
girls a chance for a cure and a normal life. Please do not
deprive our family and other families of this hope of
happiness

.

Sincerely,
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University of Wisconsin-Madison

LABORATORY OF GENETICS
406 Genetics Building

Madison, Wisconsin 53706

0. Smithies

Office: (608)262-2976

Laboratory: (608) 262-1047

October 17, 1984

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

This letter is to comment on the two amendments to the NIH Guidelines for
Recombinant DNA Experimentation submitted by Mr. Jeremy Rifkin for possible
consideration by the Recombinant DNA Advisory Committee (RAC) at its next meeting
on October 29th, 1984.

Mr. Rifkin states that his amendments are to protect "the principle of
species integrity" transgression of which "violates the right of every species to
exist as a separate, identifiable creature." He also wishes the committee to
endorse his view that any transfer of genes between non-breeding mammalian
species, particularly when a human is the donor or recipient, is abhorrent and
"morally and ethically unacceptable." The basis for Mr. Rifkin' s assumed
principle of species integrity is not stated by him, nor are any arguments
presented to support his personal view that inter-species transfer of genes is

morally unacceptable.

I am a Hilldale Professor of Genetics and Medical Genetics at the University
of Wisconsin-Madison, a member of the Genetics Section of the National Academy of

Sciences, and a past President of the Genetics Society of America. I have been
for many years and continue still to be an active investigator in the field of

molecular genetics. I use recombinant DNA technology every day in my laboratory.
I am also active in studying the natural evolution of genes in various species,

including man. In all my studies I am constantly made aware of the great

commonality of genetic material. Mammalian species that have no possible means

of breeding at the present time have features in their genomes of remarkable

similarity. Nowhere do I find evidence supporting any inviolate principle of

species integrity. Indeed, there is increasing evidence that genetic material

can be transferred from one species to another by viral and other microbial
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Dr. W. J. Gartland - 2 - October 17, 1984

agents. Such transfers, although infrequent, appear to be natural steps in

evolution. Mr. Rifkin is surely not well-informed when he tries to protect a

non-existent principle of species integrity.

The moral or ethical basis for forbiding any gene transfer between humans
and mammalian species is also unsupported in Mr. Rifkin' s statement. He fails to

consider the need to investigate the function of normal and defective human genes
in animals in order to understand the effects and possible correction of their
malfunction in human patients. Nor does he consider other benefits that might be

obtained by introducing the genes from one mammalian species into another. One
such benefit that can be envisaged is the improvement of our livestock. By all

means such experiments should be considered carefully and their potential
benefits weighed against any harm they might do. We should also be careful to

avoid unwarranted suffering in experimental animals. But Mr. Rifkin is asking
for a blanket prohibition on moral grounds. In doing this he shows that his view
of morality is sorely limited, for he does not consider the moral harm of

allowing human genetic abnormalities, some of which cause great misery, to go

uninvestigated when we have available tools for their study and possible
treatment. The door would be closed on important avenues to the alleviation of

human suffering if Mr. Rifkin' s amendments were to be passed.

I urge the Recombinant DNA Advisory Committee to reject both Mr. Rifkin'

s

amendments, on the basis of the unsupported nature of their premises, and because
their adoption would prevent the carrying out of many invaluable experiments
aimed at avoiding in the future unnecessary suffering in human families in which
genetic abnormalities presently occur.

Sincerely,

Oliver Smithies ,M. A. ,D.Phil(Oxon)
Hilldale Professor of Genetics
and Medical Genetics

OS :FM
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO

DEPARTMENT OF BIOCHEMISTRY BERKELEY, CALIFORNIA 94720

October 17, 1984

Dr. William J. Gartland

Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases

National Institutes of Health

Bethesda, MD 20205

Dear Dr. Gartland:

Mr. Rifkin’s proposed amendment would put an end to the molecular study

of the nature of the genetic barriers between mammalian species.

Much remains to be learned about those barriers (Ferris et at, 1983a).

Their study will give us a deeper understanding of the nature of species

and the process of evolution. In particular, interspecific transfer of genes

will allow testing of ideas about the nature of species differences and the

forces that mold the gene pools of species.

Evolution is a process that affects all species. What controls its rate

(which is very high in many mammals) and direction is only now beginning

to be understood as the result of molecular genetic studies. NIH and N5F

have an obligation to society to foster research into the nature of this

fundamental biological process.

Yours sincerely,

Allan C. Wilson

Professor of Biochemistry

ACW/k
Enel. Ferris et a/, 1983a

cc: Dr. Ruth L. Kirschstein
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ATTACHED TO THIS LETTER WAS THE ARTICLE: "FLOW OF MITROCHONDRIAL DNA

ACROSS A SPECIES BOUNDARY" FERRIS, S. D. , R. D. SAGE, C-M. HUANG, J. T.

NIELSEN, U. RITTE, AND A. C. WILSON, 1983. PROCEEDINGS OF THE NATIONAL

ACADEMY OF SCIENCE USA, VOLUME 80, PAGE 2290.
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Department of Mathematics
Duke University
Durham, NC 27706
17 October 1984

Director, Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

Friends have informed me of Jeremy Rifkin’s proposal to limit
certain types of recombinant DNA research. I am told that the
proposal could have a debilitating effect on research toward effective
treatment of genetic disorders such as metachromat ic leukodystrophy,
sickle-cell anemia, and diabetes.

Ulhile I recognize that there are dangers in recombinant DNA
research, I nonetheless feel that low-risk research with high
potential pay-off should be encouraged.

My friends have a personal stake in this matter— two daughters
who face almost certain death from me tachromat i c leukodystrophy unless
there is a research break-through.

Please act to establish a wise and humane policy for recombinant

DNA research.

Sincerely yours,

H. Erick Layton
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OFMEDICINE

DEPARTMENT OF
MOLECULAR BIOLOGY AND GENETICS

725 N. WOLFE STREET
BALTIMORE, MARYLAND 21205

October 17, 1984

Dr. William J. Gartland, Jr.

Executive Secretary
Recombinant DNA Advisory Committee
Building 31 , Room 3B10
National Institutes of Health
Bethesda, Maryland

Dear Dr. Gartland:

I am writing concerning the proposals for prohibition of experiments
involving mammalian interspecies germ line gene transfer, as described in

the Federal Register of September 20, 1984. Experiments of this kind are
likely to be of increasing importance in studying growth and
differentiation, in developing models of human disease, and in animal
breeding. Sometimes these experiments will require genes from a species
different from the recipient or partially or entirely synthetic genes.
Therefore one should have a very good reason to prohibit experiments of

this kind. In my opinion, the arguments for prohibition lack merit. I

don't see how transfer of one or several genes into the germ line of

experimental animals would threaten the "biological integrity" of the

species. I urge the Recombinant DNA Advisory Committee to reject both

proposals

.

Sincerely

Daniel Nathans

DN/dhw
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CARNEGIE INSTITUTION OF WASHINGTON
Department of Embryology
11S West University Parkway
Baltimore, Maryland 21210

TELEPHONE: 467-1414

October 17, 1984

Di rector
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I wish to comment briefly upon recent proposals made to the RAC by Mr. Jeremy
Rifkin to ban the transfer of genetic information between species. I am speaking
as a scientist who is very much concerned about human welfare and as a member of
the Muscular Dystrophy Association Scientific Advisory Board.

Over the past few years I have seen the development of some real promise for
the cure of formerly incurable genetic disorders such as muscular dystrophy and
cystic fibrosis. For the first time, it seems likely that these horrible burdens
man has always born will soon yield to the advances in molecular genetics. If

there were ever an appropriate time to repress scientific investigation, this
is surely not it.

Without taking serious risk we are now able to use gene transfer to learn the

molecular nature of these terrible genetic disorders. Without taking serious risk

we are approaching the point at which it will be practical to consider molecular
level intervention to actually cure these diseases and in some cases to rid the

world of these diseases. In my opinion it would be morally and ethically wrong to

stand by now and not bring these cures into being. As I understand Mr. Rifkin 's

argument, the reason for his suggestion that gene transfer experiments be disallowed

has to do with some ethical and moral concern for purity of species. I see no

merit in his point of view on ethical and moral grounds. I do see a sort of

parallel between his view and racist views of the past in which racial "purity"

was elevated to the level of a moral imperative. We know what that led to
;

I

am solidly for continuing the pursuit of knowledge for the benefit of mankind,

and I see recombinant DNA research clearly aimed in this direction. Thus, I

wholeheartedly disagree with Mr. Rifkin's position and urge rejection of his

suggestions to repress gene transfer experiments.

Sincerely yours,

Douglas M. Fambrough
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FIRST CHRISTIAN CHURCH
(Disciples of Christ )

Congress & State Streets Athens, Ohio 45701

Pastor: Dr. James T. Grooms

(614) 592-2291

Asst. Pastor: Dr. Robert M. Boyd

October 18, 1984

Mr. Bernard Talbot, Deputy Director
Office of Recombinant DNA Activities
Bldg. 31—-Room 3 BIO

National Institute of Health
Bethesda, Maryland 20205

Dear Sir:

Generally speaking, I write in support of continued genetic re-
search as an important route to developing immunity to catastrophic
diseases. In regard to preserving the integrity of the species, moral
reasoning ought to persuade appropriate representatives of the people
to provide safeguards to protect the species. However, I do believe
these efforts should proceed simultaneously-- researching genetics and
developing moral guidelines. Obviously, the need to find cures for
life threatening diseases cannot be slowed and to protect the species
cannot be ignored. Proceed in tandem.

Respectfully,

Dr // James T. Grooms
Senior Pastor
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Date

From

Subject

To

DEPARTMENT OF HEALTH & HUMAN SERVICES

October 18, 1984

National Institutes of Health
National Cancer Institute

Memorandum

Chief, Laboratory of Molecular Pharmacology, DTP, DCT, NCI

Proposed Amendments to NIH Guidelines

Director, Office of Recombinant DNA Activities
Bldg. 31 , Room 3B10

I am responding to the invitation from Public Comment on the proposals
to be considered by the NIH Recombinant DNA Advisory Committee to
prohibit experiments involving mammalian gene transfer. My laboratory
is not now and will not in the foreseable future be engaged in this
type of work, so that the proposed actions will in no way affect my
laboratory program.

I am strongly opposed to the two amendments sponsored by Jeremy Rifkin
of the Foundation on Economic Trends. The proposed amendments would
invoke very broad restrictions covering all gene transfers between the
germ lines of unrelated mammalian species, including humans. Because
of the great variety of experiments that are possible, one cannot
foresee the ultimate benefit or detriment. It seems to me that this

type of research could lead to extraordinary benefit to mankind.

Technological advances generally can be abused, and we do need better

monitoring of specific areas to which new technology will be applied.

But blanket restrictions such as those proposed would cripple science

and its potential for solving human problems.

0L
Kurt W. Kohn, M.D., Ph.D.
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STANFORD UNIVERSITY SCHOOL OF MEDICINE
VETERANS ADMINISTRATION MEDICAL CENTER

3801 Miranda Avenue

Palo Alto, California 94304

DEPARTMENT OF MEDICINE October 18, 1984 Area Code 415

493-5000

Ext. 5505

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Director:

I am writing to express my concern regarding the proposals by
Mr. Jeremy Rifkin to amend the Guidelines regarding recombinant
DNA research. Mr. Rifkin's abhorent proposals are an attempt to

ban all transfer experiments of genes between one species and the
germ line of another. Mr. Rifkin's concern is with the moral and
ethical nature of such experiments, not with their potential
biological or ecological hazards. I respectfully point out to

the RAC that its authority extends only to providing advise as

to the potential biological and ecological hazards of recombinant
DNAs. Thus, in my opinion, Mr. Rifkin's amendment does not fall

within the scope of the RAC's authority. The fact that Mr. Rifkin
is an ignoramus, and that his proposed amendments are the work
of an unbalanced mind should not influence the committee's judgement
that his amendments do not relate to the scope of the Guidelines.

Professor of Medicine

LHK/sk
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Center for Health Sciences

University of Wisconsin-Madison

University Hospital and Clinics

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institute of Health
Bethesda, MD 20205

Dear Director:

I have recently had the opportunity to review the Rifkin
Amendments which I believe reflect a rather naive approach to

this problem. Such constraints as he proposes would seriously
impair both ongoing and future research in this area that

could very well have importance in hoped-for ultimate therapy
of such genetic disorders as Duchenne muscular dystrophy.

As a member of the Medical Advisory Board of the Muscular

Dystrophy Association, I would like to express my objections
to this unscientific proposal, which, because of its probable

affect on research and hopefully treatment, poses a very amoral

600 Highland Avenue
Madison, Wisconsin 53792

October 19, 1984

act

.

Sincerely yours.

Henry A. Peters, M.D.

Professor
DEPARTMENT OF NEUROLOGY

HAP : d

j
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THE UNIVERSITY OF TEXAS MEDICAL BRANCH
GALVESTON, TEXAS 77550

DEPARTMENT OF HUMAN BIOLOGICAL CHEMISTRY & GENETICS Area Code 409
Division of Cell Biology 761-2761

October 19, 1984

Di rector
Office of Recombinant Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, MD 20205

Sirs:

I am writing in strong objection to Mr. Jeremy Rifkin's proposal to ban
incorporation of genetic materials into the germline across species lines in

mammals. In the first place, Mr. Rifkin offers no evidence that such experi-
ments involve any risk to the public--and it is on the basis of risk
assessment that the RAC is charged with making its decisions. Instead, Mr.

Rifkin offers a set of labored philosophical statements about the inherent
rights of species to a separate identity--a subject more suited to the
classroom than to a regulatory agency.

If adopted, however, Mr. Rifkin's proposal would have a most far-

reaching adverse impact on a promising future approach to treatment of human

genetic diseases. Some of those diseases caused by enzyme deficiencies in a

well-defined target area may soon prove amenable to treatment by somatic gene
therapy, in which the wild type gene would be introduced into somatic cells
of the affected organs. However, those diseases whose defect involves a

more widespread or unknown target could not be treated in this way, but might
be ameliorated by introduction of the wild type gene into eggs before in vitro

fertilization. Obviously, detailed animal experiments would have to precede
any possible human trials of such a scheme. Since animal models of only a

few genetic diseases are avilable, most such experiments would attempt to

detect expression of exogenous genes against a wild type background. To

establish definitively the nature of any increased expression, heterologous
genes would have to be used. But it is precisely those experiments which Mr.

Rifkin now seeks to ban. Thus, his proposal would forever seal off this

promising area of future research.
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Director, Office of Recombinant Activities
October 19, 1984

Page_2

This is, I suspect, precisely what Mr. Rifkin really wants to do. His

real objective is to prevent manipulation of the human genome with human

genes, an idea which has already generated much controversy, partly at his

instigation. For fear that his battle there will be lost, he now seeks to

make that argument moot by preventing perfection of the necessary techniques.

I strongly urge that the RAC reject this ill-advised and unfounded

prohibition.

Sincerely,

David A. Konkel , Ph.U.

Assistant Professor

DAK: Irj
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University of Wisconsin-Madison

Biological Safety Ccsnrnittee
Office of Biological Safety

1552 University Avenue
Madison, Wisconsin 53706
Tel. (608) 263-2037

October 20, 1984

Dr. William Gartland, Director
Office of Recombinant DNA Activities
Bldg. 31, Rm. 3B10
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

We, faculty members of the University of Wisconsin-Madison, want to

express our opposition to the Rifkin proposals to prohibit genetic transfer
between unrelated animal species.

As members of this University’s College of Agriculture and Life Sciences,
Schools of Medicine - both human and veterinary, as well as the Institutional
Biological Safety Committee, it is our collective opinion that such research,
when carefully considered and conducted for valid purposes, poses no undue
hazard for the ecology and contradicts no generally accepted moral or
philosophical values.

On the contrary, to perform such research is consistent with the ethical
basis for any biomedical experimentation - to advance knowledge with the hope
that this greater understanding can benefit mankind as well as other animal
species in our ecology.

It has long been an accepted ethical premise that experiments not possible
in human systems should be performed in animal substitutes. In contemporary
genetic research it is vital that interspecies manipulations be made in order
to understand the development and expression of a gene function under
conditions unacceptable in a human system.

As scientists, we believe that we have a moral responsibility to improve
human welfare. Since the beginning of agriculture over 10,000 years ago, man
has been actively involved in genetic manipulation of plants and animals.
Genetic manipulation has been a natural process from selection of mutants that
occur naturally, to induction of mutations, and now introduction of specific
traits between species. There is nothing unnatural or immoral about genetic
change - it has been going on since life began. We now have technical
knowledge to accomplish change much more efficiently. This knowledge has a

direct benefit for mankind when applied to problems of inherent genetic
defects, developmental deficiencies, and the enhancement of human response to

disease. Moreover, utilizing information derived from interspecies genetic
transfer raises the potential for decreasing human misery by increasing the
world’s food supply in the face of rising populations and declining
resources. This application of genetic technology will be especially
important to Third World nations.
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Dr. Gartland
October 20, 1984
Page 2

Mr. Rifkin's concern for disappearance of germ lines is unfounded. There
are widespread and active programs to preserve fundamental germ lines from all
over the world. This is particularly true for crop plants. Germ plasm
collections provide the raw materials and genetic diversity that are the
fundamental base for selection of specific genetic characteristics. It is

already well recognized that basic germ lines must be preserved as this is the
basic natural library of genetic information that must be drawn upon in the
future, in ways that cannot currently be anticipated.

Insofar as germ line preservation is concerned, genetic transfer holds
great promise that some endangered species may be saved from extinction by

virtue of incorporating survival traits from one species to another.

We stress that not a single risk scenario has materialized in the past 15

years since the introduction of recombinant DNA technology and its present
widespread application. We agree, however, that whatever risks are involved
or ethical values challenged should be carefully considered and weighed
against the benefits derived by such experimentation. We endorse the practice
of subjecting such genetic experimentation of both intra and interspecies

nature to the scrutiny and criticism, when merited, of the Recombinant

Advisory Committee as well as an institution's Biological Safety Committee and

(if appropriate) to its Human Subject and Animal Experimentation Committees as

well. But, like R.A.C.'s evaluation of specific genetic experimentation, when

regulations are introduced to prohibit or restrict such research they should

be subject to the same careful evaluation of risks and benefits before they

are enacted.

We believe that the appropriate mechanisms are already in place for the

conduct of such research and that it would be superfluous to add new ones. We

reject the unsubstantiated notion that interspecies genetic transfer must be

prohibited solely for the sake of genetic integrity. In all probability, germ

line integrity does not exist in nature because of the widespread gene flow

vectored by viruses and other vehicles for natural interspecies transfer.

We urge the R.A.C. to reject the Rifkin proposals.

(signatures on following pages)

University of Wisconsin-Madison
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Dr. Gartland
October 20, 1984

Page 3

Donn J. D'Alessio, MD
Chairman, Institutional Biosafety Committee
Chairman, Dept, of Preventive Medicine

Richard R. Burgess, PhD \J

Professor, Oncology, McArdle Laboratories
Director, UW Biotechnology Center

r\
Q Tld \Jpft

»

J^fnesf A. Miller, PhD
Professor, Oncology
McArdle Laboratories

Henry C. Pit6tyMD, PhD
Professor, /Oncology

Director, McArdle Laboratories

Elizabetl^_C/. Miller, PhD
Professor, Oncology
Assoc..J)ir.ectfl»r , McArdle/Labgoratories

tlchard A. Sprit z

Asst. Professor, s and Pediatrics

Frederick R. Blattner, PhD
Professor, Genetics

Roland R. Ruechert, PhD
Professor, Biophysics and Biochemistry

University of Wisconsin-Madison



Dr. Gartland
October 20, 1984
Page 4

Gary
Assoc

.

Professor, Veterinary Science

Jack Gorski, PhD
Professor, Biochemistry and Animal Science

Bernard C. Wentworth, PhD
Professor, Poultry Science

Professor, Animal Science

Max J . R<

Biologica
je^jiDaum, PhD

Safety Officer

University of Wiscons in-Madison
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY • DAVIS • IRVINE • LOS ANCELES RIVERSIDE • SANDIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF PEDIATRICS

October 22, 1984

UCLA SCHOOL OF MEDICINE
HARBOR-UCLA MEDICAL CENTER
1000 WEST CARSON STREET
TORRANCE, CALIFORNIA 90509

Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy
and Infectious Diseases

Building 31, 3B-10
Bethesda, MD 20205

Dear Dr. Gartland:

We write in response to a communication from Mr. Jeremy Rifkin to the RAC
requesting that all transgenic experiments between species be terminated
in order to protect species purity. Our letter restricts itself to the im-
pact of this request on human genetic experimentation and potential therapy.
We shall not address ourselves to the propositions of species integrity,
since as we shall point out below, this issue has no practical relevance to
human genetic investigations.

Transgenic experiments between species are especially important to the ad-
vancement of human genetic knowledge — basic and applied. Our direct un-
derstanding of mechanisms of gene function and regulation depends on the
isolation, modification, and functional evaluation of cloned genes. This
kind of experiment can be best accomplished by the transfer of human genes
into laboratory mice. The transfer of human genes into human embryos for
experimental purposes is obviated on account of moral, ethical, and prac-
tical considerations. The mouse provides an acceptable alternative, pro-
viding as it does, a means of evaluating genetic expression in all cell
types at all stages of development in a reproducible manner. The transfer
of human genes into laboratory mice cannot be considered as modifying the
genetics of the murine species, since only laboratory mice will be used,
and these animals will either be confined to the laboratory or killed at
the end of an experiment.

In addition to obtaining basic information on the functioning of human
genes, transgenic experiments will provide the most effective way of test-
ing modified human genes for the purpose of somatic cell genetic therapy.
Many laboratories are currently attempting to ameliorate certain human
genetic diseases by means of the transfer of human genes into the body
cells of patients. It is generally believed that serious genetic diseases
such as sickle cell disease, and various thalassemias can be treated in this
way. The prohibition of interspecific transgenic experiments would likely
slow down or abort the development of these new therapies.
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Dr. William J. Gartland
October 22, 1984

page -2-

In summation, we believe Mr. Rifkin's recommendations make little sense

j

in the context of present day human medical genetics. The transgenic
system provides a unique means by which fundamental knowledge of human
gene expression and regulation can be acquired. Such information will
be invaluable in the future for the development of diagnostic tests and
therapeutic regimens for a host of human disease conditions. The in-
formation can also be expected to be crucial in the design of disease
prevention strategies. The transgenic system also provides the best

I

means by which candidate genes for human genetic therapy can be adequ-
! ately tested. It is also clear that these objectives can be realized
!
without any threat to the short or long term genetic constitution or
function of species.

Sincerely,

David L. Rimoin, M.D., Ph.D.
President, American Society of Human Genetics

:

Frank H. Ruddle, Ph.D., President-Elect
Kenneth K. Kidd, Ph.D.
C. Thomas Caskey, M.D.
Larry J. Shapiro, M.D.

DLR/dr
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University of Illinois

at Urbana-Champaign

Department of Dairy Science College of Agriculture

315 Animal Sciences Laboratory 217 333-3462
1207 West Gregory Drive

Urbana
Illinois 61801

October 22, 1984

Director, Office of Recombinant DNA
Activities

Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

We are deeply concerned about the recent proposals made
to your committee by Mr. Jeremy Rifkin (Federal Register 49:
37016-37017, 1984) on the transfer of mammalian genes. The
proposal is not founded on scientific facts or reasoning and
would have far reaching implications in the areas of future
world food production and in human health.

Mr. Rifkin' s proposal is based solely on ethical issues,
reflecting primarily his personal beliefs. No concern is
expressed for environmental or safety issues. The "dramatic
new technological threshold" expressed by Mr. Rifkin is anything
but new. Transfer of DNA to mammalian cells or embryos is a
well established technique and research to date has done much
to clarify the biological limitations of the approach. An
important biological lesson underlined by the use of recombinant
DNA techniques is that the genome of organisms is not static,
with a number of types of movable elements existing and this
dynamic nature of the genome is a mechanism of adaptation to
changing environment. Evidence from research in developmental
biology strongly indicates that incompatibility within a genome
most likely will lead to embryonic death.

Man's efforts to genetically manipulate other species
began well before recorded history. Attempts at DNA transfer
to confer a special characteristic on population within a
species is but a more refined extension of selective breeding
used by man for centuries in many species. The successful
transfer of DNA in humans to cure genetic disease could
scarcely be condemned on ethical grounds. Numerous gene
products from other species are routinely used in treating
human diseases. The transfer of a gene rather than administra-
tion of its product is not a violation of species identity,
but simply a more efficient and probably more effective
treatment

.
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- 2- October 22, 1984

Director, Office of
Recombinant DNA
Activities

Prohibition of gene transfer in animals would severely
limit future progress in critical human and animal needs areas
and would dramatically cut short the current revolution in
biological research. We vehemently oppose Mr. Rifkin's proposed
amendments and urge the committee to reject those amendments.

Sincerely

,

. , Dairy Science

Animal Science

Assoc. Prof., Dairy Science

Asst. Prof., Dairy Science

Assoc. Prof., Dairy Science

Prof., Dairy Science

Prof., Dairy Science

Prof., Animal Science
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Harvard Medical School Massachusetts General Hospital Shriners Burns Institute

David A. Swann, Ph. D.
Shriners Burns Institute

51 Blossom Street

Boston, Massachusetts 02114

617-726-3724

October 23, 1984

The Di re ctor
Office 0 f Recombin an t DNA Ac
Bu i Id

i

ng 3 1 ,
Room 3B 10

Nation al Institute s o f He a It

Bethes da
,
Maryland 2 0205

Dear S i r or Madam:

I a m writing to e xp r e s s

propos al to ban ge ne t rans f e

tivities

h

my opposition to Mr. Jeremy
r experiments in mammals.

Ri f kin s

Sincere ly

,

SIMILAR LETTERS WERE ALSO RECEIVED FROM THE FOLLOWING INDIVIDUALS:
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Sample letter: October 23, 1984—Christopher S. Henely, Boston, MA

October 23, 1984

Nancy Atchison, Boston, MA
Mary Ann Cristello, Winthrop, MA
Stewart A. Forman, Boston, MA
Rita M. Greco, Boston, MA
Joan A. McGowan, Boston, MA
J. B. M. Rajaratnam, Boston, MA
Kathy Savage, Boston, MA
Michael K. Walsh, Salem, MA
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Harvard Medical School Massachusetts General Hospital Shriners Burns Institute

Shriners Burns Institute

51 Blossom Street

Boston, Massachusetts 02114

617-722-3000

Cell Biology Unit October 23, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir or Madam:

I am writing to express my strong opposition to
Mr. Jeremy Rifkin's proposal to prohibit experiments involving the
transfer of genetic elements from one mammalian species into the
germ line of another and the transfer of genes between animal cells
and human germ lines. These proposals were presented in Mr. Rifkin's
letters of 21 August 1984 and 23 August 1984 as noted in the Federal
Register vol. 49, no. 184, pp. 37016-37017 on 20 September 1984.

Germline gene transfers that produce transgenic progeny
are essential to the understanding of mechanisms that regulate the
expression of genes during embryonic development and the specificity
of gene activity in differentiated organs. Furthermore, introduction
of human genes into sheep and cattle could provide large quantities
of human hormones and growth factors that are in extremely short
supply and not accurately or completely processed in bacterial expres-
sion systems. Insights gained into the control regions of genes may
identify targets for more selective therapies and advance the quality
of life for men and other species as well. This knowledge is certain
to have profound impact on the understanding of mechanisms resulting
in birth defects and the onset of cancer.

Yours sincerely,

QiU&kt V -

Andre J. Ouellette, Ph.D.
Associate Professor of Surgery
(Biochemistry)
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRl'Z

SCHOOL OF MEDICINE SAN FRANCISCO, CALIFORNIA 94143
DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS (41 s) 666-4324

October 23, 1984
Dr. William J. Gartland
Executive Secretary, RAC
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland,

I am writing to express my strong concern over the amendments proposed
by Mr. Jeremy Rifkin, which were published in the Federal Register (volume
49_:37016-37017, which I received today), for discussion at the RAC meeting
to take place October 29, 1984. I was informed in a phone conversation with
the RAC office today that it would be possible to have these comments
accepted so long as they arrived by October 26th.

Although I am presently the Vice-President of the Genetics Society of
America as well as President-elect (for 1985), I am presenting my comments
not in any official capacity for the Society but rather as a concerned

—

deeply concerned—geneticist.

Mr. Rifkin's amendment of August 23, 1984 proposes a prohibition of
transfer of a genetic trait (i) from a human being into the germ line of
another mammalian species and (ii) from any mammalian species into the germ
line of a human being. I am opposed to a blanket prohibition of these two
types of procedures in large part because I believe that such procedures
will yield information that will have important, beneficial consequences for
the health and well being of both humans and other mammals. My specific
reasons follow.

DNA transfer from humans or other mammals into non-human mammals makes
it possible to address fundamental questions in developmental biology
concerned with gene expression. In addition such transfer experiments make
it possible to address fundamental questions concerned with carcinogenesis.
Information gleaned from these experiments is certain to provide important

new insights into disease processes both in humans and in other mammals.

The end result will be a literal strengthening of species, a deeper

understanding that will improve the ability of these species to combat

disease

.

Without hearing the report of the Working Group on Human Gene Therapy

that is to be presented at the October 29 meeting, I am hesitant to take a

firm position on the transfer of traits from a human or non-human mammal

into the human germ line. Obviously, this procedure must be considered

within the context of guidelines governing experimentation involving human

subjects. With these disclaimers aside, my present personal feeling is that
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I do not think that such transfers should be done. Despite this feeling, I

do not believe that the National Institutes of Health should make a

permanent prohibition against such procedures* It is possible that
judicious use of this procedure might be called for in certain circumstances
or shall result in important and unique information. I feel that such a

procedure should be utilized only after rigorous scrutiny by appropriate
oversight committees or panels.

In Mr. Rifkin's letter of August 21, 1984, he proposes further that
"the same principle of species integrity ought to apply ... to non-mammalian
species" (page 37017). In other words, Mr. Rifkin proposes that the
National Institutes of Health prohibit transfer of genetic traits, for
example, from mammals and other organisms into bacteria and yeast. Such a

prohibition would have disasterous consequences on many levels. First, it

would stop dead in its tracks the greatest revolution in understanding of
the natural world that has ever taken place: the technique of cloning (that

is, isolating) individual genes from complex organisms is providing a flood
of information and insights that is unprecedented. Secondly, the practical
consequences of these types of genetic transfers for production of
biological products and reagents are immense. The technique of genetic
trait transfer is an essential cornerstone in both of these broad areas.

With respect to the latter, the United States is without question the world
leader in development and utilization of biotechnology. It is crucial to

maintain and sustain this critical technology and to nurture it wisely. In

the same spirit, it is fundamental discoveries from basic science that

launched the biotechnology industry and that fuel its continued progress.
Prohibition of these types of genetic trait transfers would cripple modern
bio-medical science and biotechnology.

Sincerely yours,

Dr. Ira Herskowitz
Professor and Vice-Chairman,

Department of Biochemistry & Biophysics
Head, Division of Genetics
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Medical School

Graduate School of Biomedical Sciences
School of Allied Health Sciences

School of Nursing

The University of Texas Medical Branch at Galveston

Marine Biomedical Institute

Institute for the Medical Humanities
UTMB Hospitals at Galveston

DEPARTMENT OF HUMAN BIOLOGICAL CHEMISTRY & GENETICS Area Code 409
761-2271

Office of the Chairman

October 23, 1984

FOR CONSIDERATION AT October 29, 1984 Meeting, please

Di rector
Office of Recombinant DNA Activities
Building 31 , Room 3B10
National Institutes of Health
Bethesda, MD. 20205

Dear Director:

This is in comment to the proposed addition of prohibited experiments to
the guidelines suggested by Mr. Jeremy Rifkin of the Foundation on Economic
Trends and included in the Federal Register , Volume 49, No. 184, Thursday,
September 20, 1984. Mr. Rifkin suggests prohibiting all experiments which
involve the transfer of a genetic trait from one mammalian species into the
germ line of another unrelated mammalian species. He attempted to justify this
suggestion by a series of assertions which have no basis in fact or in any
other reason than his own opinion. Thus he claims that such experiments
represent, "fundamental assault on the principle of species integrity." He

asserts that every species has a right to exist as a separate, identifiable

creature, etc., etc. Certainly Mr. Rifkin is entitled to his opinions. He is

not entitled to make them natural laws simply by assertion. In fact, his

assertions are uniformly wrong. The truth is that man has been experimenting
with crossing animal species since time immemorial. The technology available

to do it now simply differs from that available formerly. It is, in my opinion,

dangerous and wrong for a prohibition of the sort suggested to be put into place

as part of the framework in which American research is conducted. It would

undoubtedly deter important and potentially useful experiments from being done,

experiments which would have potential for improving the lot of many species

including but not limited to mankind.

Sincerely yours,

E. Brad Thompson, M.D.

Chairman and Professor



3601 4th Street
Lubbock, TX 79430
October 23, 1984

Director
Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health
Bethesda, Maryland 20205

Re: Jeremy Rifkin Amendments Proposed to NIH Guidelines for Research
Involving Recombinant DNA Molecules

To Whom It May Concern,

We, the undersigned, are faculty members of the Texas Tech University Health
Sciences Center acting as individuals and are scientists who conduct research
in the biomedical sciences sponsored by a variety of granting agencies
including the National Institutes of Health. We would like to express to you
as strongly as possible our concern that the above two amendments (published
as part of the Federal Register, pg. 37016) sponsored by Jeremy Rifkin of the
Foundation of Ecomonic Trends do not become part of the NIH Guidelines for

Research Involving Recombinant DNA Molecules.

The Guidelines, as they are now written, more than adequately govern this

aspect of work with recombinant DNA molecules. If these amendments were to

become part of the NIH Guidelines, they would place impossible restrictions
upon this type of research. Consequently, work directed at understanding the
mechanisms which control normal and abnormal gene expression would be severely
limited. For example, molecular genetic studies on the basic research in

cancer, cell growth, cell differentiation and development would be limited to

those approaches which we now have available, and so new ideas would be

inhibited. The newer approaches, which the two amendments would ban, offer
insights into fundamental questions of biology and the biomedical sciences
that cannot be approached through other methods currently in use. Ultimately,
the benefit to medicine and the potential to alleviate human suffering through
research using recombinant DNA in this manner will far outweigh the emotional
concerns raised by this well-intentioned watch dog group.

Sincerely vours.
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF BIOLOGY, B-022 LA JOLLA, CALIFORNIA 92093

October 24, 1984

Dr. Will i am J. Gartland
Executive Secretary, RAC
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

It has come to my attention that Mr. Jeremy Rifkin has proposed amend-
ments to the NIH guidelines for recombinant DNA experimentation. I have
read copies of his letters of August 21 and 23, 1984 to Dr. Bernard Talbot
in which he sets forth the proposed amendments. The purpose of the pro-
posal is to prohibit any transfer of genetic material from one mammalian
species into the germ line of another. Mr. Rifkin 's objections to such

procedures are based on moral and ethical grounds. It is clear to me that
there are no scientific grounds for such objections, and it is doubtful

that Mr. Rifkin 's perception of ethics and morality are sufficiently repre-

sentative of those of an informed citizenry that they deserve undue weight

in the councils of government.

The proscription that Mr. Rifkin is seeking would foreclose many pro-

mising avenues of investigation in mammalian genetics. An example that

comes immediately to mind is the transfer of the dominant gene that causes

the debilitating human disease, Huntington's Chorea, into the mouse germ

line. Such a transfer might provide an animal model for this most intrac-

table illness. Germ line transfers in effect allow the study of the effects

of particular heterologous genes on the entire developmental program of an

experimental species.

In short such an amendment to the guide lines would severely restrict

progress in an area that in my opinion holds great promise not only for

understanding mammalian biology, but also as an eventual benefit to our own

species, not as a germinal recipient of transforming DNA from other species,

but as the beneficiary of the understanding derived from such experiments

using experimental species as recipients.

Vice President elect.

Genetics Society of America
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THE JOHNS HOPKINS UNIVERSITY

SCHOOL OF MEDICINE

and

THE JOHNS HOPKINS HOSPITAL

DEPARTMENT OF PEDIATRICS Mailing Address:

Room 6-124

Developmental Genetics Laboratory
77* chlldren -s Medlcal & Surglcal Cemer

THE JOHNS HOPKINS HOSPITAL
Baltimore, Md. 21205

Tel: (301)955-6621

October 24, 1984

Director
Office of Recombinant DNA Activities
Building 31 Room 3B10
National Institutes of Health
Bethesda, MD 20205

Re: Proposed Addition of Prohibited Experiments to the
Guidelines, submitted by Mr. Jeremy Rifkin of the
Foundation on Economic Trends, dated August 21, 1984
and August 23, 1984.

Dear Director:

We are concerned about the scientific merit of the recent prohibitions of

transfers of genetic traits proposed by Mr. Rifkin. Aside from the tremendous
benefits to be accrued by humans by utilizing gene transfer systems (such as
the manufacturing of insulin by bacteria, and the production of disease resistant
plants and animals), Mr. Rifkin' s basic premise is not a biological argument.
The intent of this amendment is to protect the biological integrity of every
mammalian species, yet the concept of retaining species integrity is contrary
to evolutionary thought.

Species are man-made classifications that designate life forms of like
individuals, based primarily on morphology. Evolution does not act on species,
but upon individuals within a species. Each individual contributing to the
gene pool of a species is genetically different and unique. The gene pool of

a given species is not stagnant, it changes constantly albeit at a slow rate.
We all recognize the importance of maintaining the gene pool. The introduction
of genetic material into individuals does not destroy the gene pool of a given
species.

Utilizing classical, Mendelian genetics, we have manipulated the genes of
literally thousands of individuals (both plant and animals) to provide dometi-
cated varieties, etc. , of many food sources and for many lifeforms that we deem
attractive and desirable. How does this differ from introducing genes into
individuals of a species? We are not destroying the gene pool, just utilizing
some of the individuals to create homogeneous varieties, breeds, etc.
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Director
Office of Recombinant DNA Activities
October 24, 1984

Page 2

There exist natural vectors that exchange DNA between species, the viruses.
Lewis Thomas in his book. The Lives of a_ Cell (1974) , addresses this issue of

viruses as mobile genes dragging along pieces of genome and current research
unequivocally demonstrates this point. The only difference between this natural
mixing of genomes and the introduction of specific genes is that the latter is

more directed.

We feel that the proposed amendment lacks scientific validity and therefore

should not be approved.

Sincerely yours,

John Gearhart, Ph.D.

Associate Professor of Pediatrics,

Gynecology and Obstetrics, Cell

Biology and Anatomy
Joseph P. Kennedy, Jr. Scholar in

Mental Retardation

Mary Lou Oster-Granite, Ph.D.

Associate Professor of Pediatrics

and Neuroscience

JG;MLOG/pb
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Servicet
Food and Drug Administration

Rockville MD 20857

OCT 241964

Dr. William Gartland
Office of Recombinant DNA Activities
National Institute for Allergy

and Infectious Disease
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Gartland:

As you know, the Assistant Secretary for Health recently convened a group within
the PHS, the Ad Hoc Oonmittee on Biotechnology, to serve as a focal point for
PHS deliberations on issues regarding biotechnology. On behalf of that
committee, we wish to offer comments on two proposals to amend the NIH
Guidelines on Recombinant ENA Research. These proposals by the Foundation on
Economic Trends are described in documents designated 1182 and 1183.

The proposed amendments to the Guidelines would, in essence, prohibit the
inter-species transfer of "genetic traits" between mammals. In our opinion,
such prohibitions are not warranted by the canons of science, and could inflict
incalculable damage on several areas of scientific and medical inquiry (vide
infra) . Hence, we urge that the proposed amendments be rejected. These views
are explicated below.

First, terms such as "genetic trait" are so vague as to be meaningless in the

context of transfer of individual genes, which are, of course, merely
homopolymers of nucleic acid. It is not unusual for experiments to employ genes
that are hybrids, with regulatory and structural sequences derived from
different sources, perhaps even including chemically-synthesized regions that do
not occur in nature. Moreover , the transfer of single genes does not confer
species identity - or the loss thereof - on an organism.

Second, the proposed prohibitions would inhibit the study of the role of
specific genes in susceptibility to disease. For example, the recent
experiments of Professor Philip Leder with transgenic mice that have begun to
elucidate the nature of genetic susceptibility to breast cancer would be
proscribed.

Third, the proposed prohibitions would confound the new vistas that recombinant
DNA technology provides for developmental biology. The insertion of
controllable heterologous genes whose activity is manipulable into embryos will

provide important insights into the role of various genes in development.



Page Two - Dr. William Gartland

Fourth, the proposals ignore the well-established practice of inter-species
applications of single-gene polypeptide products, arguably analogous to transfer
of the gene itself. These applications include, for example, the administration
to human patients of bovine and porcine insulin and salmon calcitonin. Note
also that human patients have long been the recipient of porcine cardiac valves,
and of complex secondary metabolites of microbes, e.g., antibiotics. In
addition, the use of various analogues of naturally-occurring molecules, such as
fertility and growth hormones and lymphokines , has established the use of "gene
products" that do not exist in any species in nature.

i Fifth, the proposed prohibitions would prevent optimal pre-clinical testing of
the products and procedures intended for clinical trials of human gene therapy.

;

The outcome would be that these clinical trials would be more hazardous, less
likely to succeed, and, inevitably, delayed. This would represent certain
detriment to patients afflicted with genetic disorders amenable to gene
therapy.

In summary, we urge the RAC to consider seriously the above objections to the

proposals submitted by the Foundation on Economic Trends, and to reject those

Sincerely yours.

Centers for Disease Control

Health Administration Administration
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Mr. and Mrs. Bruce L. Atcher
Route 4, Farmgate
Elizabethtown, KY 42701
October 25, 1984

Director , Office of Reccmbinant DNA Activities
Building 31, Room 3B10

National Institute of Health
Bethesda, MD 20205

Dear Director:

For some critically ill children, the cnly hope of survival rests with
discoveries expected from genetic research. We are writing in response to

the proposed amendment to the National Institute of Health's Guidelines for

Research involving Reccmbinant DNA Molecules as submitted by Mr. Jeremy
Rifkin of the Foundation cn Economic Trends.

We are very concerned that Mr. Rifkin' s proposal will discontinue research
important to the cure of genetic disorders, cancer and other diseases. We
strongly urge the oonmittee to overrule the proposed amendment and continue
the funding for Reccmbinant DNA Activities Research.

How would you vote if your child's life depended on this amendment?

Sincerely,
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11/1/84

Office of Recombinent DNA Activities

Bethesda, Md. 20034

Attn: Dr. William Gartland, Director of the Office

Subject: Proposed Ban on Research

Please be advised I am in favor of this ban

offered Jeremy Rifkin on gene transplantation
experiments

.

This was published in the Federal Register and
most people don't get copies of this and are
not aware of what is going on.

I and my family oppose this research and would
like your office to approve it.

Since the advisory board voted unanimously
against this ban, 1 believe that at least there
should be some more guidelines that should be
considered and be a part of the recommendation.
I believe the board should be held accountable
for this experimentation and guidelines are
definitely necessary.

I would wish that you and your board reconsider
your position and review my objections. I

believe if you and your board want to do what
is right however I believe there are many more
questions that need to be reviewed rather than
giving the experimentation a blank check.

I would certainly appreciate your consideration
about these comments.

Yours truly,

Jf ck A. Gigl
,9726 Kempwood

uston, Tx. 77080
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Bauer, Brent A 489
Bayat, Carol 492
Bayat, Ted 492
Beach, Revah D 492
Beale, E. G. •••••••• 562
Bee, James E 495
Becker, Ernest L 492
Becker, James 491
Becker, Mary P 491

Becker, Vinnie R 491
Becker, William P 491
Belcher, Debbie S 491
Sensing, Sherrie 491
Berne, Bernard H 525
Bemcsky, Ernest 492
Bernosky, Jan 492
Betz, Patricia 495
Blair, Leon 493
Blattner, Frederick R. . . . 548

Bock, Robert M 444
Boggs, Bill 492
Boggs, Jane 492
Boggs, Woodrow, III 492
Borkowski, Nannette 510
Brantley, Patricia A 493
Bridge , Karen 4 92

Bridge, Pater 566
Brinster, R. L 453

454
Brokaw, Matthew R 492
Brown, Donald D 470
Brcwn, Teresa 489
Browne, Craig C. 476

. . . 505
Bruner, Tan 492
Bryan, Erika M 492
Burgess, Richard R 548
Burton, Shirley A 489
Bussey, Karen J 495
Butcher, Charles 489
Butcher, Linda 489

Capron, Alexander M 507
Cartel lo, M. W 491
Cartwright, Myra J 489
Caskey, C. Thcmas 464

552
Cave, Todd 492
Chamberlain, John W 568
Chilton, Beverly A 562
Clark, Ben 492
Clark, Jeanie 492
Clark, Mike 492
Coates, Penelope W 562
Cooke, Robert E 442
Corn, Thcmas L 489
Cox, Catherine U 489

Cox, Linda K 489
Cox, William E 489
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Craig, Norma 491
Crane, Bill 492
Cristello, Mary Ann 557
Cronin, Anna L 492

Cron in , Garrett 4 92

Cronin, Joe 492

Cronin, Rae Jeanne 492

Crow, James F 497
Crowley, Pat 492
Cundiff, Mary Lou 491

D'Alessio, Donn J 548

Daniel, Joseph C., Jr. . . . 478

Daniels, Cheryl S 492

Davenport, Jonel D 491

Decker , Trent 491

Dilts, Preston V., Jr. . . . 440
Dorsey, Pamela 491

Downard, Christina L 531

Downard, J. Michael 531

EXinlap, Shirly 495
Dunlap, Tcm, Jr 489

Eden , Carla 492

Este, Brenda J 492

Este, Gregory A. ..... . 492

Este, Kimberly L 492

Fambrough, Douglas M 539

Faust, Charles 562

Ferguson, Margaret L 491

Fink, Andrew M 492

First, Neal L 523
548

492
492
514
562
557
493

Fralich, J. C 562
French, Gary 491
Frunklin, Joan 492

Gaddis, Becki L 491
Gamer, Charles W 562
Garrison, Alva S 491
Gearhart, John 565
Geland, Jennifer L 489
George, Greg 495
Gibbs, Barbara A 491
Gibson, Ann 491
Gigl, Jack A 571
Gilders, Leesa 489
Glass, Stephen W 492
Glover, Tina 492
Gobel, Noma 495
Godfrey, William 492

Gcmes, W. R 554
Goofrey, Billy 491
Gorski, Jack 548
Graves, Charles N 554

Greco, Rita M 557
Grimes, Claudia J 491

Groans, James T 542

Gutres, James C 562

Gutres, J 562

Haire, James 491
Haist, Patricia A 492

Halvorson, Harlyn 0 451

Hamilton, Christie 492
Happel, Pam 492

Harden, Patty 494

Harmon, Andra 493

Hartlage, Jennifer 493

Hartlage, Mary 491

Hartman, Patty 489
Hawkins, Antinette 492

Hawkins, Charles C 492

Fispke, Jamie. . .

Fites, Jackie. . .

Foote, Robert H. .

Forman, Reid . . .

Forman, Stewart A.

Fortunato, Robert A
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Hazel, Mary 491

Hearer, Robert L 528

Heckel, Anita 489

Heckel, Jim 489

Hendley, Randy 492
Henely, Christopher S. . . . 556
Henretta, Cathy L 492
Henretta, J. Thomas 492

Henry, Phil 504
Herie, Christopher 491

Herring, Clarence E 495

Herskowitz, Ira 559
Heutger, David 562

Hidbenes, S 562
Hilton, Barbara 492
Hilton, Charles L 492
Hilton, Jimmy 492
Hines, Barbara 489
Hisccaby, Trina 493
Hoffman, Peggy 492
Holman, Carol D 492

Holman, Jim . 491
Holman, Lois 492
Holman, Mitchell 492
Hopkins, Carolyn 491
Hopkins, William E 492
Horecker, B. L 483
Howard, Sherry 492
Howey, Richard 492
Huffer, Debbie 492
Huffman, Roberta M 489
Hughes, VaLinda 491
Hurley, Walsh 554
Hurst, Clifton E 492

Igbal, M. J 492

Jochle, W 485
Johnson, Linda 489
Jolley, Linda 489

Name Page

Jones, Kay 492

Kahlden, Jean 492
Kedes, Laurence H 544
Keith, Mrs. Roy 491
Kelley, Keith W 554
Kemper, Byron 521
Kepusky, Mike T 562
Kidd, Kenneth K 552
Kimball, Paula 492
Knaap, Willa 491
Knox, Rick 493
Kohn, Kurt W 543
Konkel, David A 546
Korner, William L 510

Lane, Charlene J 492
Lasure, Lisa M 495
Lathem, Robin K 492
Layton, H. Erick 537
Leitzell, Doran 491
Lewis, Harry A 554
Ley, Yvonne 477

506
Lindsley, Dan L 563
Littlefield, John W 481
Lodge, J. R 554
Longstreth, Mark 495
Lovett, David L 495
Lovett, Jane L 495
Luckey, Traci 493
Luckey, William 492

Madu, Jean 477
506

Manley, Audrey 566
Margee, J 562
Marsee, Betty 492
Martin, David W. , Jr 446
Mattern, Andrew E 492
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Page

Mattingly, Shari 491
Mattingly, Tim 492
McGowan, Joan A 557
McLane, Albert L 491
McLane, Garth 491
McMahan, Karen 492
Merriman, Carolyn J 489
Miller, Elizabeth C 548
Miller, James A 548
Miller, Karen 492
Mills, Angie 491

Mitchell, Larry 488

Mitchell, Linda 488

Mitchell, Sandra E 491

Mitchell, Saundra S 489

Mollett, W. Maurice 492

Monnette, Donald J 495

Moore, Ann 489

Moore, Cheryl 491

Moore, Elizabeth 492

Morehead, Forest E 492

Morris, Elsie 492

Morris, Howard L 492

Morrison, Linde M 495

Morrcw, K. John, Jr 562

Murray, Finnie A 472

Murray, Shirley A 489

Myers, Ron 491

Nathan, Richard D 562

Nathans, Daniel 538

Neff, Doris 489

Noble, Gary 566

Norris, N 562

O'Brien, John S 484

Olson, Charles D 489

Osborn, M. J 529

Osborne, J. W 491

Oster-Granite, Mary Lou. . . 565

Ouellette, Andre J

Pallini, Doreen H 496
Pallini, Fred D 496

Palmiter, Richard 454
Patel, Sharard 492
Pearse, Warren H 500
Peck, John B 492
Peters, Henry A 545
Petrocelli, Rocco 491

Petrocelli, Vincenza .... 491
Pitot, Henry C 548

Price, Harvey S 517

Priddy, Jeanie 493
Pyler, Mike 493

Rajaratnam, J. B. M 557
Rankin, Connie Lee 495
Rawlings, Charles M 490

Rearly, Barbara 492
Reed, Judy 489

Reed, Wayne 493
Renn, Lynne 491

Reynolds, Garland R 477
506

Rich, Gina 493

Rieder, Gary 562

Riley, Monica 451

Rimoin, David L 552

Ritzi, Earl M 562

Robinson, James L 554

Rockwell, Doris J 491

Rogers, David E 438

Rollfe, R 562

Rollins, Virginia 495

Raneiser, Robert M 477

506

Ranine, Edyie 489

Rosenbaum, Max J 548

Roush, Forrest 491
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Rowles, Barbara J 492

Royse, Cindy 489
Ruddle, Frank H 552

Ruechert, Roland R 548

Russell, Rae 492

Sack, George H. , Jr 463

Sallee, Alan 491

Savage, Kathy 557

Saylor, E. Eileen 532

Scangos, George 501

Schleussler, Dorthy 495

Schmickel, Roy D 474

Schultz, Ronald D 548
Seaton, Stacey 493
Segal, Sheldon J 443
Sego, Melissa 493

Seiler, Jim 493

Shadduck, John A 509
Shah, N. R 492

Shanks, Roger 554
Shapiro, Larry J 552
Shearer, Mrs. Robert A. . . . 491

Shearer, Robert A 491

Sheroan, Sharon 493
Shipp, Joan 492
Shively, Sharon 491

Shodwick, Mary Louise. ... 491

Short, Elizabeth M 459
Shucliff, Greg 492

Shucliff, R. Rhanila .... 492
Singer, Maxine 479
Smith, Carolyn V 493
Smith, Hamilton 0 452
Smith, Harry 493
Smith, Janet 489

491
Smith, Steve 489

491
Smithies, Oliver 533

Sorace, Ruth F 493
Spetnasgel, Kimberly .... 477

506
Splitter, Gary A 548
Spritz, Richard A 548
Stallings, Evalyn S 492
Stallings, Frank H 492
Stamer, Herbert W 448
Stephens, Ronald M 492
Stewart, Robert W 495
Stewart, Tricia 493
Stiles, Rachel 493
Stitt, Linda 495
Stocco, Douglas 562
Straus, David C 562
Streeter, Robert D 493
Streeter, Ronald M 493
Streeter, Ruby M 493
Swaim, Helen G 489
Swank, C. William 461
Szybalski, Waclaw T 460

548

Tabb, Ernestine W 491
Tabb, Kelly 492
Tahler, Judy A 489
Taylor, Debra A 489
Tharp, Deborah K 495
Thcmas, Nancy 489
Thompson, E. Brad 561
Thompson Charlene 492
Thompson, James 492
Thornton, Maryann 489
Tinkham, Janice L 495
Tinsley, iferonica 491

Upole, Daryl G. , III .... 510

Vail, Bonnie C 516
Van Bruggen, Bruce 493
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Van Bruggen, Carla 491
Van Bruggen, Lorraine. ... 493
Van Bruggen, Michael T. . . . 491
Van Bruggen, Robert 493
Van Dop, Cornelis 512
Van Zant, Gary 562

Wagner, Martha 495
Wagner, Thomas E 466
Walence, Barbara 477

506
Walker, Debra 495

Wally, T 491
Walsh, Michael K 557
Walton, Pam 489
Warren, James C 439

Waugh, Marie 491

Weaver, Retta 491

Weber, Paula 491

Wentworth, Bernard C 548

Whalen, Shirley 492

Whelly, Sandra 562

White, J. C 493

White, Jonna S 491

Whiteman, Michael F 495

Whitlatch, Bonnie J 489

491

495

Whitlatch, William C 489
491

495

Whitten, Charles F 527

Wildt, Mary 491

Wilkerson, Sue 491

Wilkins, Mary Jean 491

Wilson, A]. Ian C 535

Wilson, Christopher 495

Wilson, Christine 495

Wilson, Jolene 495

Wilson, Kenneth R 495

Name Page

Wilson, Roy R 495
Wine, Mary 493

Winnett, Mary A 489

Wise, Betty M 491

Wise, Donald L 522

Wise, Robert C 491

Wiseman, Patty 492

Wittlauf, G 562

Wittlauf , K 492
Woodrow, Jane Z 495
Woolery, Judy 489

Yanofsky, Charles 511

Yates, Eric C. , II 491

Young, Frank 566
Young, Michael 493
Yuill, Thomas M 548

Zeidenstein, George 445
Zerbst, Hilla M 489
Ziegler, Joseph 495

Zimmerman, Kathy 492
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